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Editor's Note 


Printed cumulative indexes will be prepared for Energy Research Abstracts (ERA), 
Volume 6 for 1981. The Volume 7, 1982 subscription will provide the 24 semi- 
monthly issues only. No printed cumulative indexes will be prepared for ERA, 
Volume 7, 1982. For those not making use of one or more of the on-line systems, 
TIC expects to make available a microfiche version of ERA annual indexes for 
Volume 7. Sources and prices for these microfiche will be announced at a later 
date. 

With Volume 7, the coverage of Energy Research Abstracts will be broadened 
to announce all unclassified, publicly available reports processed by the Technical 
Information Center. This coverage increase will result in the inclusion of 10,000 
additional abstracts. Discontinuance of the cumulative indexes will offset the cost 
of this additional coverage. 

The total content of ERA is maintained on a continuing basis in the Energy 
Data Base (EDB). EDB is available for searching via the DOE/RECON on-line 
system and is also available commercially via Bibliographic Retrieval Service 
(BRS). Commercial availability via Dialog and Orbit will be added in the fall. 
This widespread availability of constantly cumulating indexes to ERA information 
decreases the usefulness of printed cumulative indexes to an impractical level. 

The editorial staff believes its decision to rely on computerized systems for 
retrospective searching is both forward thinking and cost-effective. It is expected 
that any inconvenience to ERA users will be minimal. 


Dave E. Bost 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting and 
indexing coverage of all scientific and technical reports, 
journal articles, conference papers and proceedings, books, 
patents, theses, and monographs originated by the U.S. 
Department of Energy, its laboratories, energy centers, and 
contractors. ERA also covers other energy information pre- 
pared in report form by federal and state government 
organizations, foreign governments, and domestic and foreign 
universities and research organizations. The user should remain 
aware that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encompassing 
the DOE’s research, development, demonstration, and techno- 
logical programs resulting from its broad charter for energy 
sources, conservation, safety, environmental impacts, and 
regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Federal, state, and municipal agencies 
concerned with energy development, conservation, and usage 
may obtain ERA free of charge. Inquiries should be directed 
to the Technical Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The subscription rate for the 
24 semimonthly issues including a semiannual index and an 
annual index is $184.00 for domestic subscribers and $230.00 
for foreign subscribers. The semiannual and annual indexes are 
also available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (foreign); the 
annual index is $33.00 (domestic) or $41.25 (foreign). A 
single issue costs $5.55 (domestic) or $6.95 (foreign). 





Published by the United States Department of Energy, Technical Information Center 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


® ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Date of publication Contract number Availability 


Report number Author(s) Title Corporate 





)' ‘Hydrogen scattering ¢cross secfion, 
TH(n,n)'H. ‘Stewart, L: (Los ¥Alamos Scientific Lab.,# NM 








(USA)). Jul 1979. Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC A02/MF AO1. 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
ENDF/B-V evaluation is described in detail and compared with 
experimental data. 58 references. 


Abstract 


Journal citation Date of publication 


Author Title 








48072 ea emenes| of downhole flow of a/gas—particle 
mixture. Stokes, V.K.(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978): 

¥ Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 








@ INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). These indexes are cumulated semiannually and 
annually. Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


eCorporate Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


49343 (LA~-7899-MS) Hydrogen scattering cross section, 
"Hin H. Stewart, L. (Los Alamos Scientific Lab., NM 
(USA)). Jul 1979. Cont W-7405-ENG-36. 17p. Dep. NTIS, 
PC AO2/ME AOl 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 


Advanced laser fusion target fabrication researc! 


h and develoy 
ment proposal, 4:48249 (LA—7619-P) 
Hydrogen scattering cross section, ' H(n, 


7899-MS) 


' H, 4:49343 (LA 


e Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Stewart, L.. Hydrogen scattering cross section, *H(n.n)' H, 
4:49343 (LA-7899-MS) 

Stewart, M.D., See Mcinroy. J.1.. 4:49280 

Stewart, W., See Dean, J.W., 4:48543 

Stimson, J., Reproduction, yrowth, and survival of Enewetak 
corals, 4:49200 (NVO-— 0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles and informative phrases, 
or both, specific to these entries are arranged alphabeti- 
cally under the entries. 


HYDROGEN I TARGET 
Neutron Reactions 
Hydrogen scattering cross section, 'H(n,n)'H (Above 100 
keV, review), 4:49343 (LA—7899-MS) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROLOGY 
Research Programs 
Inventory of advanced energy technologies and energy conser- 
vation research and development: 1976-1978. Volume II. 
Prepared for the Committee on Science and Technology, 
U.S. House of Representatives, 96th Congress, 4:48749. 


eContract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report num- 
bers. 
W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 

3:49698 LA-tr—78-45 

3:49857 LA—7224T 

3:49863 LA-—7235-MS 
California Univ., Livermore (USA). 

Lawrence Livermore Lab. 

3:49386 UCRL-—52456 
3:49431 UCRL-—52405 


W-7405-ENG-48 


eReport Number Index 


Technical report literature is also indexed using re- 
port numbers. This index includes information on where 
individual reports may be obtained. Patents and confer- 
ence papers are indexed here as a matter of convenience. 


LA 
4:49343 


7899-MS 
LA-tr- 
78-69 4:48158 


Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MF AO1 
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Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
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REFER ALSO TO CITATION(S) 29892, 29907, 29932, 30102, 30509, 30511, 
30527, 30529, 30782, 30785, 30925, 31114 


29765 (DOE/ET/13060—T3(Vol.23)(Bk.1)) Pipeline-gas 
Demonstration Plant. Phase I: Demonstration Plant engineer- 
ing and design. Volume 23, Book 1: Plant Section 4100 - 
Buildings. a Inc., Stamford, CT (USA); Foster 
Wheeler Energy Co — Livingston, NJ (USA)). [nd]. Con- 
tract ACO1-77ET1 142p. (FE—2542-38(Vol.23)(Bk. 1)). 
NTIS, PC A07/MF AO1. Order Number DE81028559. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 23 - Book 1, which reports the design of 
Plant Section 4100 - Buildings. There are five buildings included in 
the Demonstration Plant: (1) Administration Building; (2) Mainte- 
nance/Warehouse Building; (3) Gate/Change House; (4) Firehouse/ 
First Aid/Laboratory; and (5) Control House. All buildings were 
designed and will be constructed to meet state and local building 
codes. Current energy conservation technology was incorporated 
into the designs. 


29766 Development of a noninvasive acoustic leak detec- 
tion system for large high pressure gas valves. Shack, W.J.; 
Ellingson, W.A.; Youngdahl, C.A. (Argonne Natl Lab, 
USA). ISA (Instrument Society of America) Transactions ; 19: 
No. 4, 65-71(1980). 

Coal-conversion plants for the production of clean gaseous 
and liquid fuels operate at high pressures (approx. 50-60 atm) and 
high temperatures (approx. 1000/degree/C). Coal feed and ash let- 
down systems for such processes generally require the use of inter- 
mediate pressurized lockhopper systems which are isolated from 
the process vessel by large diameter (10-50 cm) valves which must 
be able to maintain large pressure differences during portions of the 
feed or letdown cycle. This paper describes laboratory and field 
studies leading to the development of an on-line noninvasive acous- 
tic leak-detection system for such valves. The system is based on 
the detection and characterization of acoustic emissions generated 
in a valve body by turbulent flow existing from a leakage channel 
in the valve caused by wear during normal operation. The theoreti- 
cal background for such a system is presented, and the theoretical 
predictions are compared with experimental measurements for 
flows through orifices of different sizes and cross-sections. Prelimi- 
nary correlations of acoustic output with leakage rates for typical 
large valves are presented. 10 refs. 


29767 Process for gasifying carbonaceous material from a 
recycled condensate slurry. Forney, A.J.; Haynes, W.P. (to 
Department of Energy). US Patent 4,244,706. 13 Jan 1981. 
Filed date 10 Sep 1979. vp. 

PAT-APPL-074352. 

Coal or other carbonaceous material is gasified by reaction 
with steam and oxygen in a manner to minimize the problems of 
effluent water stream disposal. The condensate water from the 
product gas is recycled to slurry the coal feed and the amount of 
additional water or steam added for cooling or heating is minimized 
and preferably kept to a level of about that required to react with 


the carbonaceous material in the gasification reaction. The gasifica- 
tion is performed in a pressurized fluidized bed with the coal fed in 
a water slurry and preheated or vaporized by indirect heat ex- 
change contact with product gas and recycled steam. The carbona- 
ceous material is conveyed in a gas-solid mixture from bottom to 
top of the pressurized fluidized bed gasifier with the solids removed 
from the product gas and recycled steam in a supported moving 
bed filter of the resulting carbonaceous char. Steam is condensed 
from the product gas and the condensate recycled to form a slurry 
with the feed coal carbonaceous particles. 


29768 (BNL—29825) Dehydrogenation/hydrogenation re- 
actions in hydroaromatic Gangwer, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 6p. (CONF-810914—3). NTIS, PC A02/MF 
A01. Order Number DE8 1027667. 

From International conference on coal science; Dusseldorf, 
F.R. Germany (7 Sep 1981). 

The basic chemistry of the donor solvent dehydrogenation/ 
hydrogenation process is an important component of liquefaction to 
understand. Kinetic and mechanistic work on the hydroaromatic 
donors: tetralin (T), 1,2-dihydronaphthalene (DN) and 9,10-dihy- 
droanthracene (DA) is yielding insight into this chemistry. The 
chemistry of the dehydrogenation/hydrogenation reactions in the 
neat donor solvent systems has been found to be heterogeneously 
controlled. The composition of the product mixtures are sensitive 
to the initial density of the hydroaromatic reactant. As the reactant 
density increases, the tetralin product mix changes from 1,2-dihy- 
dronaphthalene/naphthalene (N) to methylindane (M)/naphthalene. 
For the 9,10-dihydroanthracene system anthracene (A) is a major 
product but the yield of 1,2,3,4-tetrahydroanthracene (TA) in- 
creases as the initial reactant density is increased. Reaction mecha- 
nisms for these hydroaromatic systems are proposed which describe 
the observed dehydrogenation/hydrogenation processes in terms of 
reversible heterogeneous site reactions. Based on kinetic studies, a 
general reaction mechanism has been developed which describe the 
observed reactant/product sequences. Results of the kinetic and 
mechanistic investigations of these systems are presented. Conciu- 
sions are as follows: the hydrogenation/dehydrogenation reactions 
of the hydroaromatic systems studied can be modeled using the 
proposed heterogeneous reaction mechanism; the dihydro-reactants 
can react along more than one pathway; and the extent of reaction 
for these different pathways is a function of the hydrogen content 
of the heterogeneous surface. 


29769 (CONF-800716—) Sixth underground coal-conver- 
sion symposium. ent of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center; Williams Bros. 
Engineering Co., Tulsa, OK (USA)). 1980. 619p. NTIS, PC 
A99/MF AO1. Order Number DES 1027669. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
The sixth annual underground coal conversion symposium 


was held at Shangri-la near Afton, Oklahoma, July 13 to 17, 1980. 
Sessions were developed to: Doe Field Programs, Major Industry 
Activity, Mathematical Modeling, Laboratory Studies, Environ- 
mental Studies, Economics, Instruments and Controls, and General 
Topics. Fifty-two papers from the proceedings have been entered 
individually into EDB and ERA. Thirteen papers had been entered 
previously from other sources. (LTN) 


29770 (CONF-800716—, pp I.1-1.4) Department of 
] underground coal conversion program accomplish- 
ments and strategy. Burwell, E.L. (Dept. of Energy, Wash- 
ington, DC). 1980. NTIS, PC A99/MF A0O1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 
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The ability to produce low or medium Btu gas by under- 
ground coal gasification has been demonstrated through 17 field 
tests in the United States in the past seven years. Twelve of these 
were by DOE and five by industry. Projected advantages such as 
lower costs, environmental acceptability, and the conversion of tre- 
mendous quantities of resources to reserves appears more certain. 
Numerous factors have combined to require a more focused nation- 
al UCG program. The strategy selected is for the production of 
medium Btu gas for conversion to liquid transportation fuels, for 
conversion to synthetic natural gas, or for direct burning for power 
generation or industrial heat. 


29771 (CONF-800716—, pp 1.4-I1.7) DOE Underground 
Coal Conversion program implementation: structure and 
plans. Jiacoletti, R.J. (Laramie Energy Technology Center, 
WY). 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The implementation plan for the Department of Energy 
(DOE) Underground Coal Conversion (UCC) program is discussed. 
The management plan and the program rationale are presented. 
The planned program contains two elements: A technology base 
development element and a Government/industry cooperative pro- 
jects element. The activities in the technology base development 
element of the program will focus the ongoing programs of the 
present participants into a single, combined programmatic effort to 
resolve the technical problems of the UCC process in the most 
cost-effective and timely manner. The Government/industry coop- 
erative projects element will be implemented in an appropriately 
scaled and phased series of progressively larger and/or more com- 
plex field projects, culminating in a commercial sized module or an 
equivalent. The interaction between the program elements is dis- 
cussed and the phased plan for Government/industry cooperative 
projects in both flat-lying and steeply dipping beds of subbitumin- 
ous coals is described. 


29772 (CONF-800716—, pp I.8-I.18) Successful under- 
ground coal gasification field test in a thin seam, swelling 
eastern bituminous coal. Martin, J.W.; Liberatore, A.J. 
(Morgantown Energy Technology Center, WV). 1980. 
NTIS, PC A99/MF AOI1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Under the direction of the Morgantown Energy Technology 
Center of the Department of Energy (DOE) a 900 ft (275 m) deep, 
6 ft (2 m) thick, high swelling, eastern bituminous coal has been ga- 
sified successfully in situ. Pricetown I, a relatively small scale field 
test of the Linked Vertical Well Technology, affected the equiva- 
lent of about 735 tons (665 t) of coal during the four month test in 
a high sulfur, high ash flat lying seam of the Pittsburgh Coal near 
Pricetown, Wetzel County, West Virginia. A methane and hydro- 
gen rich gas with a heating value averaging in excess of 200 Btu/cf 
(7450 kJ/m*) was produced at low flow rates during reverse com- 
bustion linkage operations to enhance coal seam permeability. In 
the 12 day high flow gasification phase, coal was consumed at 25 to 
32 tons/day (23 to 29 t/d) to produce a gas with an average heat- 
ing value of 124 Btu/cf (4260 kJ/m*) resulting in an average 
energy production of 511 MMBtu/day (539 GJ/d). Test operations 
and initial test results are described using minimally corrected raw 
test data and plans for the continued development of this alterna- 
tive energy source are discussed. 


29773 (CONF-800716—, pp I.30-I.40) Summary report 
of the Rawlins Test 1 for gasification of steeply dipping coal 
beds. Singleton, A.H. (Gulf Research and Development Co., 
Pittsburgh, PA); Noll, W.L.; Allen, J.M. i980. NTIS, PC 
A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Gulf Research and Development Company has entered into 
a contrast with the Department of Energy (DOE) for the gasifica- 
tion of steeply dipping coal beds. The test facility is described and 
results of the first test discussed on the basis of defined test objec- 
tives. Rawlins No. 1 was a success. Essentially all the objectives 
were met and much was learned about conducting the more com- 
plex Rawlins No. 2 field test. The test was designed to investigate 
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the effects of water/air injection, steam/air injection, and steam/ 
oxygen injection. 


29774 (CONF-800716—, pp II.1-II.10) Linking study at 
great depth. Ledent, P.; Beckervordersandforth, C.P.; Chan- 
delle, V. 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The preparation works of the first Belgo-German experiment 
of underground coal gasification are going on. The experiment will 
take place in Belgium, on the Thulin site, in a bundle of seams lying 
at a depth of 860 m and which contains about 4 m of coal distribut- 
ed over several layers. Within the framework of this preparation, 
we have been carrying out for 4 years, in the underground work- 
ings of four Belgian coal-mines, lying at depths ranging from 750 to 
1,250 m, a series of tests aiming at measuring the permeability of 
the virgin seams and at investigating the possibility to establish a 
linking between two intersecting boreholes, 40 to 80 m apart. It is 
intented to present the results of these tests which confirm the very 
low permeability of the coal seams lying at great depth, but which 
also show that it is possible for important air flows to circulate in 
these seams thanks to the utilization of very high pressures. 


29775 (CONF-800716—, pp II.11-I1.24) Industrial ap- 
proach to UCG facility design and construction. Bailey, D.W. 
(Gulf Research and Development Co., Lakewood, CO); 
Gregory, J.L. 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Gulf Research and Development Company recently com- 
pleted the first field test in the US of underground coal gasification 
in steeply dipping subbituminous coal beds at a site near Rawlins, 
Wyoming. The test was the first sponsored by the US Department 
of Energy fielded by a major energy company, and was run using a 
facility designed, engineered and constructed in accordance with 
commercial industry practice. The design criteria used for the fa- 
cility are described together with a comprehensive review of the 
piping and instrumentation used at the site. The results of the plant 
operation are reviewed with proposed design changes to be incor- 
porated in subsequent test facilities based upon the Rawlins | test 
experience. 


29776 (CONF-800716—, pp II.25-I1.33) Gas cleanup 
problems for low and medium heating value gas which are 
unique to UCG. Montagna, J.C. (Gulf Research and Devel- 
opment Co., Pittsburgh, PA). 1980. NTIS, PC A99/MF 
AOl. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Although the general characteristics of the UCG produced 
LHV and MHV product gas are similar to those of surface gasifier 
products, the cleanup and upgrading of the product will require 
some new technology. The UCG product from each module is ex- 
pected to vary with time as the underground coal cavity grows and 
as conditions in the cavities experience shorter range readjustments 
(e.g., roof cave-ins). These process condition variations will cause 
the composition of the major products (CO, He, and CH,) and 
minor products (solids and condensibles) to vary with time. The lo- 
gistics of a dynamic underground multi-reactor system located pos- 
sibly several miles from the main plant dictate that some physical 
cleanup of the product be performed near each reactor. The yet to 
be developed technology for field cleanup will be mobile and will 
sufficiently clean the raw product UCG gas to ensure the necessary 
reliability of a commercial operation for the combined gas gather- 
ing and plant processing system. Of the several clean-up strategies 
presented, the more conventional approach to field clean-up is a se- 
quential removal of: solids at product temperature, heavy hydrocar- 
bons as the product temperature is lower to ca. 250°F and lighter 
hydrocarbons and moisture as the product temperature is lowered 
to ~ 100°F. In this concept the sensible heat of the product gas is 
exchanged with the UCG injection gases. The experimental part of 
Phase I of this program is described in which process oriented sam- 
pling and characterization of product gas contaminants from the 
Rawlins UCG air and oxygen blown tests is being carried out. 
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(CONF-800716—, pp II.38-II.39) Possible applica- 
tion of telechiric mining methods to underground coal gasifi- 
cation (UCG). Balfour, A.E. 1980. NTIS, PC A99/MF AOl. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Remote control techniques are continually being developed 
in conventional deep mining of coal in Great Britain. The aim is to 
minimise the more hazardous and unpleasant tasks of men working 
underground and the ultimate ideal would be to eliminate the need 
for men to go underground at all. It is suggested that these tech- 
niques might be developed to prepare underground arrays for in 
situ gasification, particularly to overcome the problem of making 
positive and reliable linkages between boreholes in the coal seam. 


29778 (CONF-800716—, pp II.59-II.63) Major environ- 
mental and sociopolitical issues to be resolved before UCG is 
commercialized. McSparran, D.K.; Follick, J.H.; Tate, J. Jr. 
(ARCO Coal Co., Denver, CO). 1980. NTIS, PC A99/MF 
A0l. 

From 6. underground coal conversion symposium; Afton, 
OK, USA es Jul 1980). 

ARCO Coal Company has initiated a major development 
program aimed at bringing underground coal gasification technol- 
ogy to commercialization before 1990. For this to occur, a number 
of technical, environmental, sociopolitical and economic issues must 
be resolved. This paper discusses the environmental and sociopoliti- 
cal concerns raised by underground coal gasification technology 
and the regulatory constraints which will inhibit commercial devel- 
opment. ARCO Coal’s views on the basis for resolution of these 
issues are presented. Our approach to subsidence, groundwater ef- 
fects, air pollution control, reclamation and other related subjects is 
discussed. ARCO Coal is committed to developing solutions to 
these problems so that underground coal gasification technology 
can be commercialized expeditiously in order to help meet the 
nation’s energy needs. 


29779 (CONF-800716—, pp III.1-III.14) Mathematical 
modeling of linked vertical well in situ coal gasification. 
Gibson, M.A. (Exxon Research and Engineering Co., Bay- 
town, TX); Pennington, R.E.; Wheeler, J.A. 1980. NTIS, 
PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
A mathematical model of the linked vertical well process has 


been developed and successfully tested against field data. Opposed 
heat and mass transfer in the cavity wall and water influx are ex- 
plicitly modeled. The model also includes the effect of decrepita- 
tion along the linkage path. Process sensitivies to both physical pa- 
rameters and process variables can be estimated with the model. 
For example, air injection rate and cavity pressure strongly influ- 
ence cavity temperature which determines cavity growth rate. The 
model cannot represent variable injection conditions and does not 
exactly treat growth of the cavity into the linkage path. Applica- 
tion of the model is limited by available experimental data particu- 
larly low temperature kinetic data and high temperature thermal 
properties. 


29780 (CONF-800716—, pp ITI.15-III.20) Prediction of 
product gas composition for UCG. Natarajan, R. (Univ. of 
Texas, Austin); Edgar, T.F.; Savins, J.G. 1980. NTIS, PC 
A99/MF AOl1. 
From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 
accurate prediction of product gas composition for a va- 
riety of conditions in underground coal gasification is crucial to 
evaluating the economics of low and medium Btu gasification as 
well as a useful tool for analyzing field data. The key parameters 
affecting gas composition are coal composition, carbonization assay, 
water influx, steam injection, coal moisture content, pressure, injec- 
tion temperature, and environmental heat loss to rock strata. Sensi- 
tivity studies on syngas product distributions for in situ gasification 
of Texas lignite are reported. The model has been successfully com- 
pared with field data. The following points are apparent from simu- 
lation runs: (1) increased water influx leads to a poorer product gas 
in terms of heating value, and lowered the production of gas, much 
more so than for adding the same amount of steam; (2) increased 
strata heat losses have the same effect; (3) in the case of pure 
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oxygen or air injection, there is an optimum water influx rate; (4) 
methane production is decreased by air injection, due to the lower- 
ing of hydrogen partial pressure. However, the major methane con- 
tribution, over 90%, is from carbonization. 


29781 (CONF-800716—, pp ITI.21-III.31) Water-influx 
model for UCG. Krantz, W.B. (Univ. of Colorado, Boulder); 
Camp, D.W.; Gunn, R.D. 1980. NTIS, PC A99/MF AO1. 
From 6. under; coal conversion symposium; Afton, 

OK, = (13 Jul 1980). 
A water-influx model is developed which incorporates two 


principal mechanisms: unsteady-state radial permeation, and spall- 
ing-enhanced drying of the overlying coal and overburden. These 
mechanisms are coupled via a cavity growth model. The model 
predictions follow the general trends for the daily average water 
influx for the Hanna II Phases II and III, Hanna III, and Hoe 
Creek II UCG field tests, and predict the water influx for the total 
duration of each of these four tests with an average error of 13.1 
percent. The model indicates that the water influx per unit mass of 
coal consumed increases as the seam thickness decreases or as the 
reverse-combustion link is completed progressively higher in the 
seam. A UCG operating strategy is suggested whereby the water 
influx per unit mass of coal consumed can be maintained nearly 
constant. Since the components of this comprehensive water-influx 
model are analytical, the resulting Fortran program is very simple, 
efficient, and inexpensive to run. 


29782 (CONF-800716—, pp  III.32-I11.39) Numerical 
simulation of an in situ filtration gasification process. Krauss, 
U.; Marzilger, B. (Bergbau-Forschung GmbH, Essen, West 
Germany). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The results of numerous field tests carried out up to now 


show that an in-situ gasification process can be initiated and main- 
tained successfully. Gaining the experience of how to operate the 
process from bench scale experiments only is limited because in the 
laboratory many of the boundary conditions prevailing in-situ 
cannot be simulated adequately. On the other hand, field tests, par- 
ticularly in deep seams, can be monitored insufficiently only and 
the process can be analyzed only poorly. Proper control of an in- 
situ gasification process applied to deep seams is rather difficult. 
Additionally applying tests to deep seams is costly and the number 
and the extent of tests is limited by economic reasons. Control of 
the process has, therefore, to be accomplished carrying out only a 
minimum number of field trials. Consequently the urgent need for a 
theoretical understanding of in-situ gasification has become appar- 
ent. Thorough interpretation of the test results requires the devel- 
opment of a model. Hence a numerical simulator could be a power- 
ful tool in the development of underground gasification provided 
that the set of coupled equations, which represents a complete de- 
scription of the in-situ coal gasification, can be reduced to a tracta- 
ble form. The two-dimensional model presented allows for transient 
flow of mass and heat in the coal and is coupled with the chemical 
reactions. Mass and heat transfer with the surrounding rocks is also 
included. (LTN) 


29783 (CONF-800716—, pp III.40-III.55) Mathematical 
study of multiwell coal gasification in western 
coal fields. Harloff, G.J. (Gulf Research and Development 
Co., Pittsburgh, PA); Eddy, T.L.; Schwartz, S.H. 1980. 
NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
A mathematical study is presented which obtains an estimate 


of: coal recovery, the appropriate range of operating conditions, 
and the effect of cavity size and spacing on subsidence for several 
multiwell patterns in underground coal gasification. The multica- 
vity field test literature is reviewed to select the well patterns mod- 
eled. The study considers flow rate variations with time, intersec- 
tion of cavities, well spacing (length and width), and link zone di- 
ameter for a realistic coal site. Ground level subsidence is deter- 
mined and its impact on well spacing and consequently on resource 
recovery is evaluated. This study is the first known attempt to 
model multiwell sweep. At least three constraints must be met in 
order to develop a reasonably successful commercial operation. 
First, the heating value of the product gas must be maintained 
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above a minimum level. Second, the degree of coal recovery due to 
the gasification should be as high as possible, and third ground sub- 
sidence and/or induced horizontal strain should either be minimized 
or controlled. 


29784 (CONF-800716—, pp III.56-III.64) Method for 

evaluating the significance of observed variations in under- 

coal gasification. Galli, R.D.; Jones, G.E.; Kiviat, 

F.E. (Gulf Research and Development Co., Pittsburgh, 
PA). 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, os Jul 1980). 
Product gas heating value and composition fluctuate during 


steady state operation of an underground coal gasification module. 
We modelled such fluctuations with a one-dimensional process 
model imbedded in a Monte Carlo simulator. Variation of model 
input parameters such as groundwater flow rate or fractional heat 
loss can explain most observed short term variations of process 
output variables. On the other hand, variation in coal proximate 
analysis (although commensurate with coal proximate analysis vari- 
ation in the seam) only explains some of the observed variations in 
the process results. In this paper, we describe the model, present 
results, and suggest uses of this technique which include: (1) given 
an observed variation in some resultant from a process, one can use 
this technique to estimate quantitatively what variations in process 
input might generate the observed output variations; (2) alternative- 
ly, given known variations in one or more process inputs, one can 
use this technique to calculate what output variations should be ex- 


pected. 


29785 (CONF-800716—, pp _ III.65-III.68) Hot gas 

calculations for a coal seam channel. Kashiwa, B.A.; 
Harlow, F.H. (Los Alamos National Lab., NM). 1980. 
NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Coal seam permeability enhancement due to the drying ef- 
fects of hot gases is an essential part of Underground Coal Conver- 
sion (UCC) of low rank coals. An understanding of the process by 
which coal seam flow impedance is reduced can be useful in seam 
characterization as well as UCC performance prediction. In this 
paper a single, low-flow-impedance channel is considered. Calcula- 
tions show the temperature and saturation profiles for the channel 
and the coal bordering the channel for both plane and cylindrical 
geometries. These calculations are the first steps in a systematic 
program to develop useful thermodynamic and fluid dynamic anal- 
ysis modules for assembly into an accurate theoretical model of 
UCC processes. Later steps will include more complex flow condi- 
tions in the channel, changing channel size, and systems of chan- 
nels. 


29786 (CONF-800716—, pp III.69-III.83) Simple UCG 
cavity model with complex energy balance. Schwartz, S.H. 
(California State Univ., Northridge); Eddy, T.L.; Nielsson, 
G.E. 1980. NTIS, PC A99/MF A0O1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The side wall burn UCG cavity model has been extended to 
include a complex energy balance. Wall, reaction and bulk or gas 
zones are considered with convective heat transfer between the 
wall and gas zones, as well as wall to wall radiation if the gas is 
optically thin. All these calculations predict small differences be- 
tween wall and gas temperatures throughout the cavity and de- 
creasing temperatures with time. Convection with or without opti- 
cally thick radiation results in much higher temperatures near the 
injection well. Optically thin radiation within the cavity equilibrates 
the temperatures throughout the cavity. Results from the paramet- 
ric study with Pittsburgh coal in a 6 ft thick coal seam showed that 
the wall and gas temperatures dropped appreciably with time as 
more of the overburden and underburden became exposed. For the 
same reason, increasing flow rates and decreasing seam thicknesses 
result in lower temperatures. Since the temperature decreases with 
time, the amount of water which can react with the coal also de- 
creases. A drop in the heating value with time was also found 
which is in general agreement with field test results. The Hanna II, 
Phase II, field test was simulated with the same model using west- 
ern coal properties and Hanna operating conditions. The predicted 
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cavity width was close to that of the estimated Hanna cavity al- 
though some differences in the general cavity shape were found. 


29787 (CONF-800716—, pp ITI.84-III.96) Development 
and application of a three-dimensional in situ coal conversion 
simulator. Kossack, C.A. (ARCO Oil and Gas Company, 
Dallas, TX). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

A three-dimensional, four-phase in situ coal conversion simu- 
lator is phere which rigorously models fluid flow, heat transfer, 
vaporization/condensation, combustion § gasification, pyrolysis, 
drying, and coal property changes. An initial version of the simula- 
tor is detailed which has five fluid components - water, oxygen, tar, 
nitrogen, and a product gas. The paper presents the physical/ 
chemical mechanisms which are modeled, the comprehensive math- 
ematical solution, and two sample applications of the simulator to 
the Hanna Field tests. The applications demonstrate the current ca- 
pability and future potential of the simulator to interpret field re- 
sults and predict the sensitivity of field performance to reservoir 
characteristics and field operating procedures. Additional features 
currently being implemented in the model are described which will 
enable the simulator to more accurately model the entire process. 


29788 (CONF-800716—, pp IV.1-IV.8) Combustion tube 
for UCG process variable studies. Wolcott, H.B. Jr. (ARCO 
Oil and Gas Company, Dallas, TX). 1980. NTIS, PC A99/ 
MF AO. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

This paper describes a laboratory coal combustion tube 
which has been built to obtain data for testing computer models 
and interpreting underground coal gasification field test results. The 
tube can be used to study the effect of the following process varia- 
bles: gas mass velocity, water-oxygen ratio, carbon dioxide-oxygen 
ratio, oxygen mass velocity, and particle size. It can be operated in 
forward or reverse combustion at pressures up to 68 atmospheres 
and temperatures to 2000°F. Axial conduction and storage of heat 
in the vessel wall are minimized by using a thin-wall tube inside a 
heavy walled pressure sheil. The vertical, insulated tube is 6-inch 
I.D. by 13.25 feet long and is fabricated from 0.35 inch thick Has- 
telloy alloy X sheet. The coal charge is approximately 100 pounds. 
Temperatures are measured by thermocouples attached to the tube 
walls and by a scanning thermocouple which travels along the cen- 
tral axis of the combustion tube. Data logger output (e.g., pressures, 
temperatures, flow rates) and product gas analyses from an on-line 
chromatograph are recorded on magnetic tape for computer proc- 
essing. Results of some preliminary runs are included. 


29789 (CONF-800716—, pp IV.9-IV.20) Pyrolysis prop- 
erties of Texas lignite under conditions of in situ gasification. 
Edgar, T.F.; Hunt, W.C.; Matteson, S.M.; Cadwell, J.A.; 
Tsang, T.H. (Univ. of Texas, Austin). 1980. NTIS, PC A99/ 
MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

A series of experiments dealing with pyrolysis of Texas lig- 
nite have been performed recently at the University of Texas and 
Oak Ridge National Laboratories. Data have been obtained for the 
effects of heating rate, particle size, and carrier gas on pyrolysis 
yields for a range of operating conditions expected for underground 
coal gasification. Correlation of the data is especially difficult for 
large particles or blocks because of coupled intra-particle heat and 
mass transfer and volatiles cracking and self-gasification. Simulation 
results for a proposed transport model, which agree reasonably 
well with laboratory data, are presented. 


29790 (CONF-800716—, pp IV.21-IV.30) Pressurized 
combustion tube gasification of Texas and Wyoming coals. 
Rodgers, M.E.; Rajan, R. (Exxon Production Research Co., 
Houston, TX). 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
Coal gasification experiments conducted in a pressurized 


guard-heated combustion tube are described. The experimental fa- 
cility includes the combustion tube, a pressure containment vessel, 
and systems for gas and steam injection, multiple independent 
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guard-heater control, produced liquid collection and measurement, 
pressure regulation, produced gas metering and analysis, exhaust 
treatment and disposal, and automatic data acquisition. Texas lignite 
and Wyoming subbituminous coals were gasified at several rates 
using oxygen and steam at pressures between 7.8 and 35 atmos- 
pheres. Results showed that total gas production and heating value 
are insensitive to pressure and reactant flux, but gas composition 
varies with both parameters. Small differences in gasification char- 
acteristics were observed between the two coals. 


29791 (CONF-800716—, pp IV.31-IV.42) Adiabatic coal 
gasification tube experiments - forward combustion. Bell, 
G.J.; Gunn, R.D. (Univ. of Wyoming, Laramie). 1980. 
NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Results from adiabatic in situ coal gasification tube studies in 
the forward mode are presented. The reactor and the laboratory 
configuration are described. Combustion front channelling and the 
problems of operating the system adiabatically are discussed. Rep- 
resentative gasification data are given and several runs are analyzed 
for peak combustion temperature, combustion and devolatilization 
front velocities and production gas flow rate, composition, and 
heating value. All results are made viable through completion of 
material and energy balances on the system and radial conductive 
heat losses are determined. The laboratory results are correlated 
with the Hanna field tests and with a one-dimensional in situ coal 
gasification numerical model. 


29792 (CONF-800716—, pp IV.43-IV.57) Experimental 
and theoretical studies on thermo-structural responses associ- 
ated with underground coal conversion. Advani, S.H. (Ohio 
State Univ., Columbus, OH); Richard, T.G.; Lee, J.K.; 
Shoemaker, H.D.; Gmeindl, F.D. 1980. NTIS, PC A99/MF 
AOl. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Laboratory investigations related to the representation of 
Pittsburgh bituminous coal and over-burden shale structural proper- 
ties are reported. Experimental data on compressive, shear, and 
fracture response is reported along with scanning electron micro- 
graph characterization of the coal and overburden bedding shale 
layers and related fracture systems. Supporting theoretical investi- 
gations on two and three dimensional thermo-mechanical responses 
associated with elliptical and ellipsoidal cavities are presented. In 
addition, mechanistic phenomena relating to temperature and stress 
profiles, subsidence, cavity burn configuration, and thermal crack- 
ing are discussed. 


29793 (CONF-800716—, pp IV.58-IV.62) Creep of 
Texas overburden in relation to underground coal gasification. 
Thompson, T.W.; MacKinnon, R.J.; Gray, K.E. (Univ. of 
Texas, Austin). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

A series of preliminary creep tests have been run on clays 
overlying Texas lignite. These tests have included short-term uniax- 
ial constant stress tests, cyclical uniaxial loading tests and short- 
term triaxial drained and undrained tests. The results from these 
tests indicate that the material exhibits a time dependent response to 
load which may be attributed to creep mechanisms. A considera- 
tion of the effects of these mechanisms on the rock mass behavior 
above a gasification chamber indicates that they may lead to a re- 
duction of the extent of any roof collapse and hence to surface sub- 
sidence. While this behavior may be modelled satisfactorily at 
single stress conditions by a linear viscoelastic material, the behav- 
ior is in fact, nonlinear under varying stresses. The existence of 
these time dependent mechanisms is significant to the understanding 
of overburden behavior and should be included in any realistic sim- 
ulation. 


29794 (CONF-800716—, pp IV.63-IV.69) Gasification of 
bituminous coal with air and air steam mixture under pres- 
sure. Mohtadi, M.; Kuehn, M.; Franke, F.H.; Gudenau, 
H.W. (Aachen Univ. of Technology, West Germany). 1980. 
NTIS, PC A99/MF AO1. 
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From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

In an autoclave plant being conceived for an operating pres- 
sure of 60 bar and an operating temperature of 1000°C, tests were 
carried at coal blocks out with air and air/steam mixtures. In the 
case of the air steam tests, the converted steam/oxygen ratio was 
varied to 2.1. In a nomogram the maximum steam quantity was as- 
certained during underground gasification by means of an energetic 
estimation. As a result an optimally converted steam/oxygen ratio 
of 1 is ascertained during autothermal underground coal gasifica- 
tion. 


29795 (CONF-800716—, pp IV.70-IV.80) UCG studies 
in a large block simulator. Greenfeld, M. (Alberta Research 
Council, Edmonton). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Since 1976 the Alberta Research Council has been conduct- 
ing laboratory simulations of Underground Coal Gasification, utiliz- 
ing large monolithic subbituminous coal blocks, measuring approxi- 
mately 81 x 76 x 170 cm (32 x 30 x 67 in) obtained from an under- 
ground mine. A horizontal channel and vertical wells 130 cm (51”) 
apart are drilled, and an extensive instrumented reactor is built 
around the block. Forward (and reverse) gasification is carried out 
mostly with air, flowrates, 0.08 - 0.7 cu m/min (9 to 25 SCFM) and 
with water injection (also gas sampling) along the reactor channel. 
The main purpose of the tests is to study the various phenomena 
occurring in situ during gasification by achieving the highest possi- 
ble degree of similarity, under controlled conditions. Gas composi- 
tions and the simulator’s general behaviour are directly comparable 
with field test data. Cavity growth and rubble bed formation, over- 
ride situations, the extent of gasification/pyrolysis reactions and re- 
action zone propagation associated with three dimensional tempera- 
ture profiles are presented. 


29796 (CONF-800716—, pp IV.87-IV.91) Coal pro 
ties bearing on UCG modelling. Berkowitz, N. (Univ. a Al- 
berta, Edmonton). 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The impact of rank-, temperature- and time-dependent coal 
properties on UCG is qualitatively discussed. Particular attention is 
directed to effects springing from the porosity and thermal decom- 
position of coal, and from its decomposition products. It is noted 
that these matters bear on the physical behaviour of the UCG 
system, as well as, in part, on the equilibria of the primary gasifica- 
tion reactions and on the composition of the product gas. 


29797 (CONF-800716—, pp V.1-V.6) EPA research: in- 
situ coal gasification results to date. Thurnau, R.C.; Bates, 
E.R. (Industrial Environmental Research Lab., Cincinnati, 
OH). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

EPA's research program in in-situ coal gasification is orien- 
tated towards finding any environmental problems at an early stage 
of development and resolving them so that they are not a deterrent 
to commercialization. Areas that are potentially troublesome from 
an environmental standpoint are groundwater contamination, subsi- 
dence and air pollution emissions. All of these problems are being 
addressed by EPA and the current results in those areas are dis- 
cussed. 


29798 (CONF-800716—, pp V.7-V.12) Environmental 
monitoring of BRI gasification sites. Grant, J.F.; Haney, S.E. 
1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Groundwater data from the Big Brown test site and the Ten- 
nessee Colony site is presented along with the results of subsurface 
post gasification studies. In addition, current and future projects are 
outlined. The Big Brown site was monitored for three years until 
its closing in the Spring of 1979 while Tennessee Colony has been 
monitored since prior to ignition in August 1978. The data from the 
cavity water indicates that the quality of the water is restored to 
baseline or drinking water standards in approximately three years. 
The exact vehicles of the cleanup process are unknown but adsorp- 
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tion and absorption along with bacterial activity is thought to play 
a large part in the cleanup. Subsidences and roof collapse appear to 
be negligible but shall be periodically monitored until the site is 
closed. 


29799 (CONF-800716—, pp V.13-V.19) Hanna IV prod- 
uct gas monitoring. Magee, R.A.; Mann, R.M.; Kilpatrick, 
M.P.; Williams, W.A. (Radian Corp., Austin, TX). 1980. 
NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). ; 
Product gas from Underground Coal Gasification was moni- 


tored during the Hanna IV UCG Test conducted by the Laramie 
Energy Technology Center. The monitoring was designed to pro- 
vide both process development and environmental data to define 
the requirements for product gas clean-up prior to end use. During 
two series of test runs, one in the Spring of 1978 and the other in 
late summer of 1979, the product. gas was monitored on a weekly 
basis for particulate loading and size distribution, trace nitrogen and 
sulfur components, major components, moisture, alkali metals, and 
seven trace elements. Monitoring of three operational test periods 
at the Hanna UCG test site has provided gas compositional data 
which indicate that: gas clean-up will likely be required to meet en- 
vironmental standards for utility boiler SO2 emissions if those emis- 
sions are not reduced by flue gas desulfurization; Gas clean-up will 
definitely be required to meet gas turbine feed gas specifications for 
fine particulates, alkali metals and sulfur; gas treatment including a 
wet quench to reduce gas temperature to 100°F will produce a 
wastewater stream requiring oil/tar separation at a minimum and 
may require trace element, sulfur and ammonia removal prior to 
discharge. 


29800 (CONF-800716—, pp V.20-V.32) Some environ- 
mental effects of the Pricetown I underground coal gasifica- 
tion test in West Virginia, USA. Werner, E. (West Virginia 
Univ., Morgantown); Rauch, H.W.; Eli, R.N.; Gillmore, 
D.W. 1980. IS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Pittsburgh coal was gasified about 900 feet below land sur- 
face between vertical boreholes during June to October 1979. 
Water was monitored periodically at and near the site in streams, 
shallow wells and deep wells before, during and after the test. Am- 
bient air was monitored continuously over the same period. Be- 
tween 12 September and 19 October, chemical changes occurred in 
the ground waters during high-pressure air injection, as a result of a 
casing rupture in a production/injection well 205 feet below 
ground level. The effectiveness of the water monitoring program in 
detecting the contamination excursion and in following the deep 
migration of pollutants is discussed. 


29801 (CONF-800716—, pp V.46-V.49) Study of phenol 
adsorption by coal and minerals at a proposed UCC site. Wal- 
ters, E.A.; Niemczyk, T.M.; Merrell, G.A.; Erspamer, J.P.; 
Silver, M.S.; Hornung, S.D.; Nuttall, H.E. (Univ. of New 
Mexico, Albuquerque). 1980. NTIS, PC A99/MF AOI. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Phenols are expected to be one of the most significant organ- 
ic groundwater contaminants resulting from a UCC burn, so it is 
important to know the ability of phenol to migrate through a coal 
seam with groundwater. Reported here are the results of adsorption 
studies of phenol on a clay (Na-Montmorillonite), raw coal, and 
clean coal. In each case adsorption follows a Langmuir isotherm; 
the adsorption capacity of the clay is 3.52 mg g~' while two differ- 
ent slopes, indicating two different kinds of sites, were observed for 
clean coal. For one of these an adsorption capacity of 8.3 mg g™! 
was observed while it was 108 mg g™' for the other. Diazomethane 
was used to methylate hydroxyl groups of clay and coal; this leads 
to a reduction in adsorption capacity for both clay and coal, but the 
effect is much more pronounced for clay than for coal. It can be 
concluded that phenol will be adsorbed from aqueous solution 
rather effectively by coal and that at the very high phenol concen- 
trations found in groundwater in the vicinity of test burns multi- 
layer adsorption occurs in such a manner as to further reduce the 
mobility of phenol. 
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29802 (CONF-800716—, pp V.50-V.56) Effect of lignite 
ash composition on ground water leachate. Humenick, M.J. 
(Univ. of Texas, Austin); Lang, M. 1980. NTIS, PC A99/ 
MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Ground water leaching of inorganic species from Texas lig- 
nite ash was performed to determine the magnitude of their poten- 
tial impact on groundwater. The study included identification and 
quantification of major contaminants. Leaching experiments using 
groundwater were performed on several lignites at mean and high 
temperatures. Results were compared to limited field data from past 
lignite gasification projects. Mineral species in the ash were identi- 
fied by x-ray diffraction and these results will be used for subse- 
quent work on the prediction of solubility equilibria. 


29803 (CONF-800716—, pp V.57-V.70) Restoration of 
in-situ coal gasification sites from natural groundwater flow 
and dispersion. Way, S.C.; McKee, C.R. (Univ. of Wyo- 
ming, Laramie). 1980. NTIS, PC A99/MF AOI. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

This article is concerned with investigating the role of a 
fracture system and groundwater flow in dispersing contaminants 
from in-situ coal gasification sites. It was found that the dispersivi- 
ties must be calculated with a knowledge of the natural ground- 
water flow to obtain the correct values. In practice the magnitude 
and direction of groundwater flow are fixed by geologic conditions. 
However it demonstrates that field experiments to obtain the dis- 
persivities must be conducted in such a manner as to largely dupli- 
cate the direction of naturally occurring groundwater flow to 
obtain correct values. Examples are given to illustrate the depend- 
ence of the dispersivities upon the direction of groundwater flow. 
A site specific case is calculated from core data and estimated frac- 
ture spacing from an outcrop for the Hanna site. Here we obtain a 
value of 20 meters for the longitudinal and 0.60 meters for the 
transverse dispersivity. The principal axis for the coordinate system 
trends in a northeast direction coinciding with the dip of the forma- 
tion. Dispersivities from other field examples were presented. The 
transverse dispersivity was varied to examine its effect on concen- 
tration reduction and calculation presented. It was concluded that 
dispersion alone can reduce the concentration by one to two orders 
of magnitude at distances which are equal to ten times the charac- 
teristic dimension of the gasified zone. It is anticipated that sorption 
effects in future studies will yield even larger reductions. 


29804 (CONF-800716—, pp V.71-V.80) Implications for 
in-situ coal gasification of developing federal regulatory pro- 
grams. Lacy, J.C. 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
Underground coal gasification comes under the separate reg- 


ulatory authority of several different federal regulatory programs. 
The Permanent Regulatory Program of the Office of Surface 
Mining, under the Surface Mining Control and Reclamation Act, 
imposes one set of constraints. The status of UCG under EPA's 
regulatory programs for underground injection control and hazard- 
ous waste management has been significantly changed with the 
recent promulgation of new final regulations on May 19. This paper 
reviews the jurisdiction of these programs, and what the new regu- 
lations mean for UCG. Several issues raised by the current regula- 
tory picture are also discussed. 


29805 (CONF-800716—, pp V.81-V.90) Interaction of 
contaminated water and solid material by-products from in 
situ coal gasification: implications for pollution control tech- 
nology. Manahan, S.E. (Univ. of Missouri, Columbia); Born- 
hop, D.; Farrier, D.S.; Sheesley, D.C.; Poulson, R.E. 1980. 
NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Water infiltrating the cavity left from underground gasifica- 
tion of coal may dissolve a number of contaminants. This water 
may be purified, either by natural processes occurring underground, 
or by surface treatment after the water is pumped from the cavity. 
Any water treatment technologies utilized must have the advan- 
tages of low cost and ready availability of materials. In that respect 
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the coal, itself, and coal-derived products have major potential for 
the control of organic and inorganic water contaminants. This 
paper discusses some experimental and theoretical aspects of the 
uses of coal-derived solids for the purification of in situ coal gasifi- 
cation by-product water. 


29806 (CONF-800716—, pp V.91-V.100) Regulation of 
the hydrologic impacts of underground coal gasification. 
Lacy, J.C.; French, L.N.; Grimshaw, T.W. 1980. NTIS, PC 
A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Regulation of the hydrologic impacts of underground coal 
gasification (UCG) stems from four basic pieces of federal legisla- 
tion: the Clean Water Act, the Resource Conservation and Recov- 
ery Act, the Safe Drinking Water Act, and the Surface Mining 
Control and Reclamation Act. State regulatory authority varies in 
organization and does not always parallel federal authority. Federal 
regulations are usually more specific and stringent than state regula- 
tions, although some states have applied stringent regulations to 
particular areas or resources. Regulations dealing with hydrologic 
impacts of underground coal gasification may require both specific 
data and monitoring procedures and general standards of perform- 
ance that demonstrate compliance with the regulations. Recognition 
of these hydrologic demonstrations is important because they may 
involve the collection of additional data, calculations, or modeling 
beyond the requirements that are specified in federal and state regu- 
lations. Hydrologic demonstrations may involve the prediction of 
post-reaction ground-water quality and flow patterns, mitigation of 
ground-water pollution and restoration of ground water to pre-re- 
action conditions, control or containment of pollutants after aban- 
donment of UCG operations, and prediction and control of subsi- 
dence. 


29807 (CONF-800716—, pp VI.20-VI.23) Economic 
comparison of UCG with surface coal gasification processes. 
Moll, A.J. (Synthetic Fuels Associates, Palo Alto, CA). 
1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
The required price of clean MBG made by underground 


coal gasification is estimated at $5/MM Btu compared with $6/MM 
Btu for MBG made by Lurgi gasification. This price difference, al- 
though approximate, is believed to be real if reliable UCG oper- 
ations can be achieved. The overall UCG process efficiency ap- 
pears to be the most critical factor to the favorable economics. 
Process inefficiencies caused by underground gas leakage and by 
gas compression fuel requirements are the most adverse to UCG 
economics. 


29808 (CONF-800716—, pp VII.1-VII.8) Rawlins 1 
product gas analytical instrumentation. Miranda, J.E. (Gulf 
Research and Development Co., Pittsburgh, PA). 1980. 
NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

In 1979, Gulf Research and Development Company and its 
subcontractor, TRW, Inc., completed the DOE-sponsored field test 
of underground gasification of steeply dipping coal beds at a site 
near Rawlins, WY. An analytical instrumentation system monitored 
gasification products. The analytical system was designed to pro- 
vide redundant determination of specific data. This facilitated ver- 
ification of data and provided backup analyses in the event of in- 
strument malfunction. A detailed description of the analytical in- 
strumentation will be discussed in terms of the comparison of data 
and the coordination with the data acquisition system. 


29809 (CONF-800716—, pp VII.9-VII.15) Buried telem- 
etry system for temperature measurements. Caffey, T.W.H.; 
Barnes, D.E. (Sandia National Labs., Albuquerque, NM). 
1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 


OK, USA (13 Jul 1980). 
A telemetry system which measures temperatures within a 


buried energy extraction process from beneath the process bed is 
described. The temperature data are laterally transmitted through 
the earth to a receiver outside of the high temperature zone and 
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then sent to the surface by wire. The system has a range of 46 
meters, a bit error probability of less than 10~’, battery capacity for 
six months operation, and can measure 13 external temperatures 
each hour. 


29810 (CONF-800716—, pp VIII.6-VIII.13) Technical 
analysis of the Hanna III Field Test data. Gunn, R.D. (Univ. 
of Wyoming, Laramie); Bell, G.J.; Bartke, T.C.; Camp, 
D.W.; Krantz, W.B. 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

A technical analysis is made of both the reverse combustion 
and forward gasification phases of the Hanna III UCG Field Test. 
Stability theory and a linear combustion model are combined to de- 
termine the characteristics of the reverse combustion linkage chan- 
nel. Material balance calculations substantiate the accuracy of these 
predictions. These data have important implications concerning the 
operation of a field test. A forward combustion model is used to 
calculate the amount and heating value of the gas produced with 
good accuracy. A necessary input parameter to the model is the 
rate of water influx. To determine this quantity for earlier field 
tests, a material balance based on field test results was used. For 
Hanna III, however, a recently developed water influx model has 
been used instead. Thus, the combined theories are fully predictive 
with no field test data used in the calculations. Water injection, 
which was necessary because of very high well head temperatures, 
greatly complicates the technical analysis. 


29811 (CONF-800716—, pp VIII.14-VIII.23) Mass bal- 
ances for underground coal gasification in steeply dipping 
beds. Lindemand, R. (TRW Energy Systems, Lakewood, 
CO); Ahner, P.; Davis, B.E. 1980. NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Two different mass balances were used during the recent 
Underground Coal Gasification tests conducted in steeply dipping 
coal beds at Rawlins, Wyoming. The combination of both mass bal- 
ances proved extremely useful in interpreting the test results. One 
mass balance which assumed char could be formed underground re- 
quired the solution of three simultaneous equations. The assumption 
of no char decouples the three equations in the other mass balance. 
Both mass balance results are compared to the test data to provide 
an interpretation of the underground processes. Several conclusions 
can be drawn from this analysis: (1) the operating efficiencies and 
energy ratios for the Rawlins SDB test are comparable to the data 
for some of the tests in horizontal seams; (2) direct injection of 
water with the air is not an effective means of controlling the water 
to coal ratio at the flame front over a 30 day test; (3) MB-1 which 
assumed no char proved to be the more reasonable of the two mass 
balances. A detailed error analysis of both mass balances based on 
the Rawlins data is currently being prepared; (4) the char term 
from MB-2 may prove to be an effective indicator of pyrolysis ac- 
tivity in the reactor. As such it may be useful in process control of 
a UCG operation; (5) from test day 26 till the end of the test, the 
air blast did not sweep out the total reactor volume as shown by 
the helium tracer gas data; and (6) approximately 12 to 24% of the 
sulfur in the coal appeared as H2S in the product gas. 


29812 (CONF-800716—, pp VIII.24-VIII.31) Site quali- 
fication study of the UCG site at North Knobs. Ahner, P.F.; 
Avasthi, J.M.; Davis, B.E.; Dolde, M.E.; Greenman, C.A.; 
Miranda, J.E. (Gulf Research and Development Co., Pitts- 
burgh, PA). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The GR and DC field test of the UCG/SDB process was 
performed at the North Knobs area west of Rawlins, WY. The test 
was performed in the fall of 1979. Previous to the test a compre- 
hensive geotechnical program was required to obtain information 
essential for a successful test. The data obtained were necessary for 
design of the test, design of the surface facility, permitting, process 
module placement and environmental studies. 
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29813 (CONF-800716—, pp VIII.65-VIII.73) Licensing 
of the Hoe Creek III experiment: what is groundwater resto- 
ration. Sullivan, D.A.; Atwood, K.L.; Ivory, T.M.; Morgan, 
P.V. (NUS Corp., Denver, CO). 1980. NTIS, PC A99/MF 
AOl. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

As the first application reviewed under the Wyoming In Situ 
Mining Act of 1979, the environmental licensing of the Hoe Creek 
III experiment provides insight into current regulatory constraints 
in Wyoming. Of all of the environmental issues associated with the 
licensing of this experiment, groundwater restoration remains as the 
most sensitive issue for future experiments and commercial develop- 
ment. Through judicious site selection and thorough evaluation of 
the Best Practicable Technology for groundwater restoration, it is 
expected that the current regulatory framework in Wyoming can 
allow for development of the in situ coal gasification industry 
within the state if the regulations are implemented within the form 
and intent of the Wyoming In Situ Mining Act. The acceptability 
of groundwater restoration by passive sorption, without the need 
for supplementary restoration techniques, will be an important 
factor to future development. An essential goal of front-end plan- 
ning to meet regulatory constraints will be minimizing the need for 
supplemental restoration. 


29814 (CONF-800716—, pp VIII.74-VIII.78) Subsidence 
as a technical hazard to underground coal gasification. Sa- 
lotti, C.A.; Avasthi, J.M. (Gulf Research and Development 
Co., Pittsburgh, PA). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Subsidence effects initiated by an underground coal gasifica- 
tion (UCG) operation result not only from the removal of material, 
but also in response to the burn’s positive pressure, elevated tem- 
perature, and chemically active gas. An evaluation of the risks asso- 
ciated with UCG-induced subsidence can be discerned by systemat- 
ic analysis, and presently most of the information and its processing 
needed to quantify UCG-related subsidence can be defined. This 
evaluation suggests that an increased emphasis should be directed 
toward detailed geotechnical site appraisal to minimize subsidence 
risk. 


29815 (CONF-800716—, pp VIII.79-VIII.89) UCG link 
zone and cavity development at Pricetown I. Eddy, T.L.; 
Ford, W.H. Jr.; Thynell, S. (West Virginia Univ., Morgan- 
town). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

The methods used to determine the detailed link zone geom- 
etry at Pricetown I using experimental staged flows, pressure drops, 
product gas composition, and monitor well thermocouple meas- 
urements are described. The resulting combustion link enhancement 
(CLE) model fills the gap between existing reverse combustion 
linking (RCL) and forward gasification (FG) models. The link zone 
shape resembles an unbalanced dumbell. The cavity shape during 
gasification is developed using four varieties of the WVU cavity 
model, including the simple energy balance with convection and 
optically thin or thick radiation heat transfer. Cavity predictions are 
compared with cavity locations indicated by experimental thermo- 
couple data and measured product gas compositions. The Price- 
town I field test indicates that three distinctive types of burns exist: 
reverse combustion linking (RCL), combustion link enhancement 
(CLE) and foward gasification (FG). In addition to the conclusions 
regarding the field test data, we find that the computer model for 
CLE is simpler than the FG model, though they are of nearly iden- 
tical form. The calculation described here is based on the simple 
chemical energy balance, WVU Model IIA, in order to obtain a 
more realistic determination of the link zone geometry prior to ga- 
sification within the time and financial constraints available. 


29816 (CONF-800716—, pp VIII.104-VIII.113) Selec- 
tion of a gas treatment process for UCG gases. Siegel, M.M.; 
Rogers, T.F.; Mason, R.Z. (Williams Brothers Engineering 
Co., Tulsa, OK). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 
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A review of the obstacles, opportunities and alternatives 
which must be faced in choosing a gas treatment process for UCG 
gases is presented. Low BTU gases will be used primarily for on- 
site process heat, steam raising and/or electric power generation. 
Medium and high BTU gas will be produced for transport by pipe- 
line. The gas treatment processes available need to be reviewed rel- 
ative to the requirements of the different gas BTU levels. The pres- 
ence or absence of oxygen greatly effects the choice of gas treat- 
ment processes. A large scale multi-well test will be required to de- 
termine the magnitude of the problem. 


29817 (CONF-800716—, pp VIII.114-VIII.139) Hydro- 
logic site characterization for in-situ coal gasification. 
McKee, C.R. (Univ. of Wyoming, Laramie); Way, S.C.; 
Gunn, R.; Evers, J. 1980. NTIS, PC A99/MF AOI. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Recent experience at Hoe Creek and Hanna underscores the 
importance of the hydrological properties of the coal seam and ad- 
jacent confining layers to the gasification process. Permeability of 
the confining layers governs water influx and therefore gas quality. 
Directional permeability and the ratio of horizontal to vertical per- 
meability and vertical stratification will control linking and the or- 
derly progress of forward gasification. Practical hydrologic testing 
methods are outlined for obtaining directional permeability, the 
ratio of horizontal to vertical permeability, permeability of confin- 
ing layers, along with compressibility, well efficiency and the in- 
situ fracture distribution. Vertical stratification is obtained using a 
new downhole flow tool sensitive to flow rates as small as 0.1 gpm. 
Field examples are given to illustrate the required instrumentation 
and derived parameters. Using the measured directional permeabil- 
ity, wells can be spaced and oriented properly for air acceptance 
and pilot testing. The well pattern we suggest using is no more 
costly, and in some instances less costly, than others used in previ- 
ous hydrologic evaluation of sites for in-situ coal gasification. The 
analytical techniques are more tedious to apply. However they are 
more complete in the sense that more parameters are accounted for 
simultaneously, thereby increasing the accuracy of the analysis. 


29818 (DOE/ET/10154—T13) Operation of the solvent- 
refined-coal pilot plant, Wilsonville, Alabama. Monthly tech- 
nical progress report, June 1981. (Southern Co. Services, 
Inc., Birmingham, AL (USA); Catalytic, Inc., Wilsonville, 
AL (USA)). Aug 1981. Contract AC22-76ET10154. 36p. 
(FE—10154-84). NTIS, PC A03/MF AOl1. Order Number 
DE8 1028943. 

This report summarizes the operating conditions and test re- 
sults during June 1981 at the six ton per day solvent refined coal 
(SRC-I) pilot plant in Wilsonville, Alabama. The plant operated 
from 1 to 21 June, processing Kentucky 9 coal from the Fies mine. 
The pilot plant was shut down for maintenance and repairs from 21 
to 30 June. Run 228, that was started on 18 May, was completed on 
1 June. It was made to compare performance data when the operat- 
ing temperature was 825°F (Run 228) vs 840°F (Run 227). Run 229 
started on 1 June and was completed on 21 June. For this run, 
B102 inlet pressure was increased from 2100 to 2300 psig. All other 
conditions duplicated Run 228 operating conditions. The hydro- 
treater operated intermittently from 1 to 16 June. Progress was 
made in improving the accuracy of instrumentation readings, in un- 
derstanding the impact of equipment operation on the process and 
products, and in developing material balance techniques. 


29819 (DOE/ET/10204—T1) Low-Btu gasification of 
coal for electric power generation. Phases I, II and III. 
Monthly progress report, April 1-April 30, 1981. (Combus- 
tion Engineering, Inc., Windsor, CT (USA)). 16 Aug 1981. 
Contract AC01-76ET 10204. 46p. (FE—1545-89). NTIS, PC 
A03/MF A0O1. Order Number DE81029482. 

Oxygen-enriched operation of the PDU was initiated on 
April 1, 1981. Eleven oxygen enriched gasmaking tests were made 
during the month. These tests were interrupted upon eight occa- 
sions by slag tap pluggage or imminent pluggage. Direction was re- 
ceived from both contract sponsoring agencies (DOE and EPRI) 
changing the priority of April’s testing from shakedown and para- 
metric oxygen-enriched testing to running a 15 to 20 day sustained 
operations test. This test was begun during the month, but not suc- 
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cessfully completed owing to the tap hole pluggage problems. Iron 
reduced from the slag due to the low oxygen concentration in this 
region is the most obvious explanation for the tap hole pluggages. 


29820 (DOE/ET/10325—T6) Cryogenic methane separa- 
tion/catalytic hydrogasification process analysis. Quarterly 
report. Klosek, J. (Air Products and Chemicals, Inc., Allen- 
town, PA (USA)). 13 Feb 1981. Contract AC0O1-78ET10325. 
9p. NTIS, PC A02/MF AO1. 

The objective of this coordinated research program is to 
obtain the most attractive combinations of acid gas removal, meth- 
ane separation for the Exxon Catalytic Coal Gasification (CCG) 
and the Rockwell/Cities Service Hydrogasification processes. The 
program is divided into nine subtasks with each subtask studying 
the effect of variation of a key design parameter on the treatment 
cost of the SNG produced. Progress reports of 8 subtasks are pre- 
sented. The following are some of the highlights. Subtask 1 - Heat 
and material balance and equipment sizing was completed for the 
cryogenic methane separation. The overall material balance is pre- 
sented in a table. Subtask 2 - Preliminary designs for MEA and 
DEA gas removal systems were established. Subtasks 3 to 5 - Eco- 
nomic evaluation is in proress. Subtask 6 - The SNG product com- 
pressor train was simulated for the case where sufficient SNG fuel 
is withdrawn from the product compressors to fire the dryer reacti- 
vation heater. Subtask 7 - Acid gas removal and cryogenic separa- 
tion equipment was resized to accommodate Exxon’s request for a 
two-train plant design. Subtask 8 - The Benfield and Selexol sys- 
tems will be evaluated for acid gas removal. 


29821 (DOE/ET/10325—T8) Cryogenic methane separa- 
tion/catalytic hydrogasification process analysis. Quarterly 
report. Klosek, J. (Air Products and Chemicals, Inc., Allen- 
town, PA (USA)). May 1981. Contract AC01-78ET10325. 
39p. NTIS, PC A03/MF AOI. 

The objective of this coordinated research program is opti- 
mization of the Rockwell/Cities Service Short Residence Time Hy- 
drogasification (SRTH) and the Exxon Catalytic Coal Gasification 
(CCG) processes in the acid gas removal and cryogenic areas. 
Progress reports of eight subtasks are presented along with process 
flowsheets, heat and material balances and economic evaluation, 
summarized in tables. Each subtask studied the effect of variation of 
a key design parameter on the treatment cost of the SNG pro- 
duced. 


29822 (DOE/ET/10445—1) Separation of particles from 

coal derived liquids via surface charge properties. Final 

report, August 1977-May 1981. Gidaspow, D.; Wasan, D. 

(Illinois Inst. of Tech., Chicago (USA). Dept. of Chemical 

Engineering). Jul 1981. Contract AS02-77ET10445. 97p. 
S, PC A05/MF AO1. Order Number DE81029088. 

An improved method of removal of fine particles suspended 
in nonaqueous media by the application of a high-voltage (1000 to 
10,000 V/cm) electric field was developed. The technique is a 
modification of ordinary cross-flow filtration with a porous tube 
and of forced flow electrophoresis. The electrofilter was tested 
with a synthetic nonaqueous slurry as well as samples of diluted H- 
coal process liquids obtained from a coal liquefaction pilot plant at 
various electric field strengths, driving pressures, and feed rates. 
Models of clear boundary layers for flat and tubular cross-flow 
electrofilters were developed as a function of inlet Peclet number, 
electrophoretic velocity of particles, and rate of filtration. A de- 
scription of the flow field in the cross-flow electrofilter was ob- 
tained by solving a laminar annulus flow with suction through an 
outer porous wall. A perturbation solution for the flow field was 
then used in a mathematical model which describes the concentra- 
tion field of the electrofilter. Numerical solutions were obtained by 
using the Crank-Nicholson finite difference method. Clear bound- 
ary layer near the filter wall can be calculated by either the finite 
difference method or the method of characteristics. A separate ma- 
terial balance gives a reasonable deposition cake thickness on the 
central electrode and the outlet concentration of the filter unit. 


29823 (DOE/ET/10518—T3) Catalytic coal liquefaction. 
Quarterly report, January-March 1981. Weller, S.W. (South- 
ern California Edison Co., Camp Pendleton (USA)). 1981. 
Contract AC22-76ET10518. 16p. NTIS, PC A02/MF AOl1. 
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A new tubing bomb micro reactor has been designed, con- 
structed, and tested. It is suitable for catalyst comparisons in experi- 
ments of widely differing nature. The reactor is capable of initial 
pressurization with He, heating, pressure monitoring during a run, 
and G.C. analysis of gaseous products. An extensive series of runs 
has been completed on the hydrotreating of 1-methylnaphthalene as 
a multifunctional catalyst screening test at 500°C. Six Co/Mo/ 
AlOs catalysts from four suppliers have been tested (after presul- 
fiding), along with a comparison run with stannous chloride. At a 
catalyst level of 0.5 wt.%, the rank-ordering of activity for ring hy- 
drogenation (RHG) was Cyanamid HDS- 
1442B>AmocatlA > Harshaw 0402T ~ AkzoPA- 
23924 > Amocat!1B>Akzo77-RAM-3. Ring hydrocracking (RHC) 
activity decreased in the order Amocat 1A ~ Amocatl1B>Akzo 
PA-23924>Harshaw 0402T>Akzo 77-RAM-3 ~ Cyanamid 
HDS1442B. Hydrodemethylation (HDM) is almost unaffected by 
Co/Mo/Al:0s catalysts. At 500°C the extent of RHC and HDM is 
much greater than at 450°C, but the extent of RHG is much less. 


29824 (DOE/ET/10735—T1) Two-stage coal-liquefaction 
process. Quarterly report, October 1-December 31, 1979. 
Kang, C.C. (Catalysis Research Corp., Palisades Park, NJ 
(USA)). 15 Jan 1980. Contract AC22-78ET10735. 16p. 
NTIS, PC A02/MF AOl1. 

Catalyst No. CT-4247 was selected and sent to Amoco for 
evaluation in the continuous unit. The autoclave unit was modified 
as follows: (1) In order to obtain a consistent amount of autoclave 
product from different runs, the liquid sampling tube with the 230- 
micron filter was modified by ending the sampling tube vertically 
and turning the filter to a vertical position. This modification pro- 
vides sufficient rigidity to the end of the tube and prevents it from 
changing position. (2) A hydrogen reservoir was added to the unit. 
It was equipped with a high pressure regulator to admit the hydro- 
gen needed to maintain a constant pressure of 2500 psig in the auto- 
clave. Runs carried out under a constant pressure of 2500 psig con- 
firm that (1) macropore catalysts with median pore diameter of 
2350 and 4000 Angstrom were capable of higher coal conversion 
than HDS-1442A, and (2) large macropore catalysts with median 
pore diameters of 18,500 and 32,000 Angstrom had same coal con- 
version as HDS-1442A but at much lower hydrogen consumption 
than HDS-1442A. However, HDS-1442A and Amocat 1A (II-108/ 
16) with bimodal pore size distribution and high surface area yield- 
ed 10% (basis coal feed) less toluene-insoluble residuum and corre- 
spondingly more toluene-soluble residuum than the macropore cata- 
lyst with low surface area. 


29825 (DOE/ET/13060—T9Vol.1) Phase I. Pipeline gas 
demonstration plant. Volume I. Schedules, controls, and staff- 
ing. Ditter, D.J. Jr. (Conoco, Inc., Stamford, CT (USA)). 
1981. Contract AC01-77ET13060. 305p. (FE—2542- 
40Vol.1). NTIS, PC A1l4/MF A0Ol. Order Number 
DE81028429. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I), scheduled to be completed 
in June, 1981. Task VII in Phase I requires a staffing plan, a con- 
figuration management plan, and construction schedules and con- 
trols. Staffing plans for Conoco Inc. and a typical construction 
managing firm are presented. Peak supervisory manpower will be 
approximately 100 from the nineteenth through the twenty-sixth 
month of construction. The Configuration Management Plan for 
Phase II is outlined. The bulk of this volume contains details on 
Phase II controls and schedules. The major conclusions of this pre- 
liminary construction schedule are: (1) plant start-up will occur 39 
months after Phase II begins; (2) Section 100 (Feedstock Prepara- 
tion) engineering and purchasing are critical activities at the start of 
Phase II; (3) Section 2000 (Steam Plant) construction is critical to 
construction completion; (4) the low float time on Section 100 
(Feedstock Preparation) and Section 300 (Gasification) Construc- 
tion activities means these sections must be monitored very closely; 
(5) total manpower requirement is 3.644 million man-hours with a 
peak of 1400-1500 men on site. 
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29826 (DOE/ET/13060—T10) Pipeline-Gas Demonstra- 
tion Plant. Phase I. Procurement plan for coal feedstocks. 
Leaman, G.J. Jr. (Conoco, Inc., Stamford, CT (USA)). 
1980. Contract ACO01-77ET13060. 93p. (FE—2542-39). 
NTIS, PC A05/MF AO1. Order Number DE81028445. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
United States Department of Energy (DOE) provides for the 
design, construction, and operation of a Demonstration Plant capa- 
ble of converting high sulfur, bituminous caking coal to clean pipe- 
line quality gas. One of the assignments under the contract is to 
find potential suppliers of coal and coke feedstocks for operation of 
the plant during Phase III of the project. Competitive supplies of 
Pittsburgh No. 8 coal, Ohio No. 9 coal, petroleum coke and anthra- 
cite coal can be obtained for the Demonstration Plant. Requests for 
Proposals to supply the materials will be issued to identified suppli- 
ers during construction of the plant. Specifications for the materials 
have been set by the design of the Demonstration Plant and pilot 
plant experience. 


29827 (DOE/ET/13153—T3) Short-residence-time hy- 
dropyrolysis of coal. Technical progress report, 1 April 1980- 
30 June 1980. Saville, D.A.; Russel, W.B. (Princeton Univ., 
NJ (USA). Dept. of Chemical Engineering). 1980. Contract 
ACO01-79ET13153. 16p. NTIS, PC A02/MF AO1. 

A fundamental study of the hydropyrolysis of small coal par- 
ticles at high pressures and short residence times of both solid and 
gas is underway to elucidate the chemical and physical rate proc- 
esses governing delineated conditions favorable toward high yields 
of gas and light aromatic liquids. Our aim is to develop an under- 
standing of short-contract-time hydropyrolysis based on studies 
which carefully isolate events occurring within single particles 
from effects due to gas phase reactions or slow quenching of the 
solid. A novel laboratory reactor has been fabricated which will 
provide short residence times with rapid heating. Detailed chemical 
and physical analyses of both the parent coal and the product distri- 
bution will be obtained as a function of extent of reaction and the 
process conditions. This data will then be analyzed in terms of a 
model for the coupling between the heat and mass transfer and 
chemical reactions within an individual particle. During the past 
quarter the reactor system was readied for kinetic studies of weight 
loss with PSOC 102, Pittsburgh seam HVA bituminous. 


29828 (DOE/ET/13384—T2) Solid circulation around a 
jet in a fluidized-bed gasifier. Final report. Caram, H.S.; Pa- 
trose, B. (Lehigh Univ., Bethlehem, PA (USA)). Apr 1981. 
Contract FG01-78ET13384. 45p. NTIS, PC A03/MF AOl1. 

The main purpose of the study was the analysis of particle 
circulation in the jet region of a fluidized bed gasifier. The two fun- 
damental questions answered by this report relate to the measure- 
ment of particle velocities in the grid region and to the relevance of 
the jet zone to the operation of the reactor. Particle velocities were 
measured at corresponding points within a jet in the two-dimen- 
sional bed, using the optical fiber probe and a Laser Doppler Velo- 
cimeter (LDV). The probe measurements compare well with the 
LDV results in the main jet region. Particle velocities were also 
measured with the probe in the dense phase region of the fluidized 
bed where measurements were not possible using LDV. The result- 
ing flow maps clearly indicate solids circulation patterns around 
jets and identify dead zones formed on the distributor plate. The 
entering gas jet was modeled assuming that the dense phase is en- 
trained into the gas stream. The solid particles are then conveyed 
upwards along the jet penetration distance. Typical conditions for a 
fluidized bed combustor were used and the model includes the re- 
actions between carbon and carbon dioxide and oxygen and the ho- 
mogeneous oxidation of carbon monoxide. The results indicate that 
considerable reaction occurs in the gas jets entering the reactor and 
that they should be considered in any careful analysis of its oper- 
ation. 


29829 (DOE/ET/14876—T4) Catalysts for upgrading 
coal-derived liquids. Quarterly report, April 1-June 30, 1981. 
Crynes, B.L. (Oklahoma State Univ., Stillwater (USA). 
School of Chemical Engineering). 16 Jul 1981. Contract 
AC22-79ET 14876. 21p. NTIS, PC A0O2/MF AOl. Order 
Number DE81028332. 

Five catalysts were analyzed for pore size distributions to 
characterize their properties for selection for future experimenta- 
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tion. Also, several coal liquid feedstocks were obtained and were 
analyzed in preparation for future studies. Four experimental runs 
were conducted in the Catalyst Life Test Unit using a 30 wt % 
SRC in process solvent mixture. These runs were conducted using 
a Shell 324 catalyst (NiO-MoOs) at a temperature of 399°C (750°F) 
and a pressure of 13.9 MPa (2000 psig). The purpose of these runs 
was to obtain conditioned catalysts in order to assess the coking 
and deactivation response. Hydrodenitrogenation and hydrogena- 
tion of the catalysts decayed over the interval of study of these 
four experimental runs. Experimentation time was from 1 up to 160 
hours of oil-catalyst contact. These conditioned catalysts have not 
yet been analyzed. A controlled experiment is being designed to 
test the catalyst activity decay caused by organometallics in coal 
liquids. The experimentation is being prepared to test a 400 ppM of 
titanocene doctored SRC light oil. This experiment will be con- 
ducted in the early part of the following quarter. 


29830 (DOE/ET/14881—6) Mechanisms and kinetics of 
coal hydrogenation. Quarterly progress report, April-June. 
Baldwin, R.M.; Furlong, M.W. (Colorado School of Mines, 
Golden (USA). Dept. of Chemical and Petroleum Refining 
Engineering). Jul 1981. Contract AC22-79ET14881. Sip. 
NTIS, PC A04/MF AOl1. Order Number DE81028210. 

Colorado School of Mines is engaged in an experimental 
program for the Department of Energy to develop comprehensive 
models for the effects of coal composition upon the kinetics and 
mechanisms of coal hydrogenation, for the effects of mineral matter 
additives (disposable catalysts) upon kinetics and mechanisms of 
coal hydrogenation, and for the kinetics and mechanisms of the hy- 
drogenation of coal derived products such as preasphaltenes and as- 
phaltenes. The continuous flow coal processing unit was modified 
to alleviate problems with non-representative sampling during the 
course of operation. A synthetic recycle oil solvent was prepared 
to allay any doubts regarding the distribution of reacted solvent 
components in the product samples. Data from the coal reactivity 
study was fitted by true second-order reversible kinetics expres- 
sions. The forward rate constants were correlated with H/C ratio, 
mean-max reflectance, and fraction reactive macerals of the parent 
coals. Kinetic reactivities were also shown to correlate with the 
percentage of volatile carbon in the parent coals. Intrinsic THF so- 
lubilities of the parent coals were measured experimentally and the 
resulting values incorporated in the evaluation of second-order rate 
constants. The reactivities were not significantly affected by this 
modification. Reproductibility tests were initiated in the disposable 
catalysts study. Agreement between these data and those from the 
initial phase of this study were fair. Further tests will be made to 
verify these results. 


29831 (DOE/FE/20216—1) Low/medium Btu coal gasi- 
fication assessment program for potential users in New 
Jersey: executive summary. (Burns and Roe Industrial Serv- 
ices Corp., Paramus, NJ (USA)). May 1981. Contract 
AC01-79RA20216. 2ip. NTIS, PC A02/MF AOl. Order 
Number DE81025475. 

This preliminary study evaluation has manifested an overall 
technical and economic feasibility for producing a medium Btu 
quality gas (MBG) from coal at PSE and G’s Sewaren Generating 
Station in New Jersey. The production of MBG for use as a fuel 
gas for on-site power plant boilers or for distribution to industrial 
customers appears to be economically attractive. The economic at- 
tractiveness of MBG is very dependent on the location of sufficient 
numbers of industrial customers near the gasification facilities and 
on high utilization of the gasification plant. The Sewaren Generat- 
ing Station was identified as potentially the most suitable site for a 
gasification plant. The Texaco Coal Gasification Process (TCGP) 
was selected as the gasifier type due to a combination of efficiency 
and pilot plant experience. Further, it has the advantage of being a 
pressurized process, capable of supplying the gas without down- 
stream compression which is required if the gas is to be transported 
to industrial consumers. The TCGP can handle the high sulfur east- 
ern coals chosen as a feedstock. All equipment downstream of the 
gasifier is commercially proven. For maximum efficiency and flexi- 
bility, it would be desirable to consider the integration of the gasifi- 
cation process with a methanol synthesis plant, consuming up to 
25% of the MBG produced. Such a combination scheme would 
allow storage of MBG when its demand is low and thereby increas- 
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ing the gasifier capacity factor and minimizing its turndown re- 
quirements. 


29832 (DOE/FE/20216—2) Low/medium-Btu coal-gasifi- 
cation-assessment program for potential users in New Jersey. 
Final report. (Burns and Roe Industrial Services Corp., Pa- 
ramus, NJ (USA)). May 1981. Contract AC01-79RA20216. 
152p. NTIS, PC A08/MF AOl. Order Number 
DE81028553. 

Burns and Roe Industrial Services Corporation and Public 
Service Electric and Gas in association with Scientific Design 
Company have completed a technical and economic evaluation of 
coal gasification. The evaluation also addressed the regulatory, in- 
stitutional, and environmental issues of coal gasification. Two uses 
of coal-derived medium Btu (MBU) gas were explored: (1) substi- 
tute boiler fuel for electric generation and (2) substitute fuel for in- 
dustrial customers using natural gas. The summary and conclusions 
of his evaluation are: The Sewaren Generating Station was selected 
as potentially the most suitable site for the coal gasification plant. 
The Texaco process was selected because it offered the best combi- 
nation of efficiency and pilot plant experience; in addition, it is a 
pressurized process which is advantageous if gas is to be supplied 
to industrial customers via a pipeline. Several large industrial gas 
customers within the vicinities of Sewaren and Hudson Generating 
Stations indicated that MBG would be considered as an alternate 
fuel provided that its use was economically justified. The capital 
cost estimates for a 2000 tons/day and a 1000 tons/day gasification 
plant installed at Sewaren Generating Station are $115.6 million and 
$73.8 million, in 1980 dollars, respectively. The cost of supplying 
MBG to industrial customers is competitive with existing pipeline 
natural gas on a Btu heating value basis for gasifier capacity factors 
of 35% or higher. 


29833 (DOE/MC—170) Summary test report: Walworth, 
Bolted-Bonnet, Solid-Wedge Gate Valve METC SOA Test 
Valve No. A-20 state-of-the-art Lockhopper Valve-testing and 


Development Project. Gardner, J.F.; Gayheart, T.R.; Grif- 
fith, R.A.; Hall, R.C.; Hornbeck, R.G.; McGhee, T.A.; 
Maxfield, D.A.; Nutter, T.M.; Nieman, H.D. (Department 
of Energy, Morgantown, WV (USA). Morgantown Energy 


Technology Center). May 1981. Contract AM2I1- 
80MC14522. 40p. NTIS, PC A03/MF AOl1. Order Number 
DE81025182. 

The Walworth, Bolted-Bonnet, Solid-Wedge Gate Valve 
(METC SOA Test Valve No. A-20) performed well in testing with 
clean gases. In testing with limestone solids, the bonnet and body 
cavities tended to pack tight with solids. Also, solids were being 
caught between the gate and seats when the valve closed. Modifi- 
cations to the purge system virtually eliminated accumulations of 
solids in the bonnet and reduced the frequency of solids being 
caught between the gate and seats. After a total of over 6000 test- 
valve cycles, the valve jammed as a result of particles trapped be- 
tween the gate and seats. Freeing the gate required heating the 
valve body and applying over 100 times the normal operating 
force. 


29834 (DOE/MC/08333—167, pp 245-274) Character- 
ization of high temperature vapors of import to combustion 
and gasification processes in the energy technologies. Gole, 
J.L. (Georgia Inst. of Tech., Atlanta). 1981. NTIS, PC 
A99/MF AO1. 
From DOE hot gas cleanup contractor’s meeting; Morgan- 
wn, WV, USA (3 Feb 1981). 

Research efforts are outlined whose focus is the character- 
ization of compounds of import to the energy technologies. The re- 
actions of potassium and sodium with hydrogen peroxide have been 
used to excite ch ence from KOH and NaOH. The 
study of this chemil ence over a wide variety of experimen- 
tal conditions leads to the direct determination of stringent lower 
bounds for the K-OH and Na-OH bond energies. For KOH, we 
find D: 2 85.2 kcal/mole; for NaOH, D: 2 75.2 kcal/mole. The 
present results lead to an estimated K-OH bond strength of 88 +- 2 
Kcal/mole, notably higher than the currently accepted value. The 
characterization of NazO via laser spectroscopy is summarized and 
molecular constants for this molecule are presented. Preliminary 
studies of the bonding and spectra of the alkali monoxides are pre- 
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sented. Recent studies of ultrafast energy transfer in a variety of 
high temperature molecules are also outlined. 


29835 (DOE/MC/08333—167, pp vedi Semen a 
high temperature-high pressure process stream with a cascade 
impactor. Newton, G.J.; Carpenter, R.L.; Cheng, Y.S.; Barr, 
E.B.; Yeh, H.C. (Inhalation Toxicology Research Inst., Al- 
buquerque, NM). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Cascade impactor sampling of entrained ash from a high 
temperature-high pressure process stream of a low Btu coal gasifier 
is reported. The cascade impactor was designed with stages having 
an effective size cutoff ranging from 12 4m down to about 0.5 ym 
aerodynamic diameter. Methods for calculating the viscosity, densi- 
ty, and mean free path of the gas mixture have been developed and 
used to calculate impactor stage characteristics ‘at operating tem- 
peratures and pressures for the gas mixture sampled. Process stream 
conditions were 400 to 700°C and 900 to 1370 kPa (9 to 13.6 atm) 
with typical gas constituents of: 30 to 60% Ne, 15 to 20% CO, 5 to 
15% COxz, 10 to 15% He, < 5% CHy, and < 1% each of C,He and 
H2S. The major size distribution at stream conditions indicated a 
mass median aerodynamic diameter (MMAD) of 2.81 +- 0.53 ym 
with a geometric standard deviation (o g) of 2.48 +- 0.80 and a 
mass concentration of 5.0 x 10~? g/m*. Other methods using cool- 
ing and dilution indicated a smaller size distribution with 50 times 
the mass loading due to condensed tars and oils. Size classified sam- 
ples were also suitable for chemical analyses to address cyclone 
cleanup efficiency, combustion efficiency, and presence of alkali 
compounds. 


29836 (DOE/MC/14600—T3) Coal feeder development. 
Quarterly technical progress report, April - June, 1981. 
Mistry, D.K. (Ingersoll-Rand Research, Inc., Princeton, NJ 
(USA)). Jul 1981. Contract AC21-80MC14600. 25p. NTIS, 
PC A02/MF AO1. Order Number DE8 1028636. 

The pilot scale piston feeder development is progressing sat- 
isfactorily and should proceed as planned. The bench scale testing 
of components, sub-system and critical areas continued to provide 
very useful information. The K30M seals and poly-urethene scrap- 
ers compatibility for this application must be examined. The up- 
grading of the pilot scale feeder and its test system progressed satis- 
factorily during this quarter. The fabrication, procurement, installa- 
tion and shakedown of the new 9” bench scale tester is essentially 
completed. The coal flow capability and limitation testing with this 
tester will be completed during the next quarter. No progress on 
the 5.5” diameter pilot scale screw feeder has been made because 
IRRI is waiting decision from METC as to when the feeder can be 
installed on the 42” gas producer. 


29837 (DOE/MC/14601—T4) Coal materials handling: 
coal-feeder development, phase I. Third quarterly technical 
progress report, April-June 1981. (Foster-Miller Associates, 
Inc., Waltham, MA (USA)). 4 Aug 1981. Contract AC21- 
80MC14601. 18p. NTIS, PC A02/MF AO1. Order Number 
DE8 1028432. 

The objective of Phase I of the program is to demonstrate 
extended operating capabilities of the Linear Pocket Feeder (LPF). 
This has required extensive modifications to both the test facility 
and the LPF in order to effectively conduct extensive testing with 
both coarse and pulverized coal (PC) at increased operating pres- 
sures. Initial tests with PC conducted in the last quarter were suc- 
cessful in that LPF operation with fine coal sizes was demonstrat- 
ed. However, these tests also showed that the facility and LPF 
modifications required to conduct the test program were more ex- 
tensive than originally planned, and that the direction of effort 
needed to be modified accordingly. Although it was originally pro- 
jected that the necessary modifications could be initiated without 
affecting the performance testing phase of the program, this has not 
proven to be the case. Procurement delays and additional effort re- 
quired for equipment development have necessitated a reduction in 
scope of Phase I testing. We currently project that facility and LPF 
operation at increased operating pressures for both coarse and fine 
coal sizes can be demonstrated in this phase of the contract, but ex- 
tended performance testing will have to be delayed until Phase II. 
Current status may be summarized as follows. Design work and/or 
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specification of commercial equipment required for LPF and facili- 
ty modification has been completed.Procurement is substantially 
complete, except for the coal stripping/gas recirculation system 
which is not necessary for startup. Installation of components is 
nearing completion, with system startup anticipated in early 
August. The flow visualization model has been assembled and is 
operational. Methods for measuring moisture have been developed. 


29838 (DOE/OR/03054—2) SRC-I. Quarterly technical 
report, October-December 1980. (International Coal Refining 
Co., Allentown, PA (USA)). 1980. Contract AC05- 
78OR03054. 139p. NTIS, PC A07/MF A0O1. Order Number 
DE81028917. 

Six articles have been entered individually into EDB and 
ERA. The articles relate to the SRC-I Demonstration plant as fol- 
lows: desulfurization of synthesis gas, recovery of sulfur and lique- 
fied petroleum gases, equipment for unloading coal from barges, 
evaluation of slurry pumps, pipes and heaters for the plant and 
characterization of plant waste water and monitoring the water 
treatment. (LTN) 


29839 (DOE/OR/03054—2, pp 1-19) Two-step desulfuri- 
zation evaluation downstream of the GKT coal gasification 
process. Wilkins, J.T. (International Coal Refining Co., Al- 
lentown, PA). 1980. NTIS, PC A07/MF AOl1. 

In SRC-I. Quarterly technical report, October-December 
1980. 

The supplemental hydrogen needed for the SRC-I liquefac- 
tion process and hydrogen required for the expanded-bed hydro- 
cracking process in the Demonstration Plant will be supplied by ga- 
sifying a mixture of Kerr-McGee ash concentrate, recovered from 
the SRC deashing step, and coal. Geselschaft fuer Kohle-Technolo- 
gie (GKT) coal gasification will be used, producing a raw synthesis 
gas composed mainly of hydrogen (H2) and carbon monoxide (CO). 
However, relatiely pure, sulfur-free Hz at high pressure is necessary 
for both the liquefaction and EBH processes. Therefore, the raw 
synthesis gas will be processed in three additional steps: (1) pressur- 
ization; (2) shift conversion, to maximize hydrogen production; and 
(3) purification. This report compares two processing schemes en- 
compassing these three steps. 


29840 (DOE/OR/03054—2, pp 21-34) Sulfur recovery 
area sensitivity studies: Base Case vs. Claus unit and Beavon 
sulfur removal unit. 1980. NTIS, PC A0O7/MF AOl1. 

In SRC-I. Quarterly technical report, October-December 
1980. 

Variations in the composition of coal used in the SRC-I 
Demonstration Plant will affect the operation and performance of 
the sulfur recovery area processing units. In addition, the need 
exists to more clearly define the penalty or value of process redun- 
dancy in the sulfur recovery area. A sensitivity study has been con- 
ducted by the R.M. Parsons Company, the gas system sulfur recov- 
ery area contractor. Gasification of Kerr-McGee ash concentrate to 
generate the required makeup hydrogen and associated downstream 
processing as defined in Phase 0 serve as the Base Case. This study 
is based on combined operation of the Claus unit and the Beavon 
sulfur removal unit (BSRU). In this report, variations (i.e., H2S 
concentration and total volume) in the acid gas streams generated 
in the gas treating areas are related to capital cost factors for both 
the Claus unit and the BSRU. In addition, utility and catalyst and 
chemical makeup incremental changes are related to incremental 
changes in acid gas volumetric flow and hydrogen sulfide composi- 
tion. In all cases studied, the incremental variation in acid gas volu- 
metric flow results in a proportional incremental variation in the 
capital cost factor for both the Claus unit and the BSRU. Similar 
results are indicated for incremental variations in the acid gas hy- 
drogen sulfide concentration. This study may serve as a basis for 
evaluating the economic and processing tradeoffs associated with 
designing the sulfur recovery area to handle expected variations in 
the acid gas streams. These variations may be due to coal feedstock 
composition changes, different generating modes for the SRC-I 
Demonstration Plant, or changes in the operating efficiencies of the 
upstream acid gas removal units. 


29841 (DOE/OR/03054—2, pp 35-59) Comparison of 
two methods for recovery of liquefied petroleum gas. 1980. 
NTIS, PC A0O7/MF AOI1. 
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In SRC-I. Quarterly technical report, October-December 
1980. 

Two methods of recovering liquified petroleum gas (LPG) 
from the low-pressure fuel reject gas that exits the hydrogen purifi- 
cation unit (HPU) in the gas treating area of the Demonstration 
Plant were compared: (1) Expander Scheme: The reject stream is 
compressed, cooled by heat exchange, and then let down in pres- 
sure through the compander, to chill the gas and condense the 
LPG components. The chilled stream is sent to the de-ethanizer to 
recover and produce the LPG product. (2) Refrigerated Lean Oil 
Absorption Scheme: The reject stream is compressed and then 
passed through an absorber column to extract the LPG components 
by absorption with coal lean oil. Rich oil leaving the absorber is 
stripped of ethane in the de-ethanizer and then fed to the rich oil 
still, where LPG is distilled and recovered. A third recovery 
scheme, Low-Temperature Separation, was considered, but not de- 
veloped in detail after preliminary calculations indicated excessively 
high capital and operating costs. Detailed plant designs for the Ex- 
pander and Refrigerated Lean Oil Absorption Schemes were devel- 
oped, so that construction and utility costs could be estimated and 
overall cost differences (delta costs) derived. Because the total 
annual construction and total annual utility costs for the Refrigerat- 
ed Lean Oil Absorption Scheme exceeded those for the Expander 
Scheme, the Expander Scheme is recommended for recovery of 
LPG in the Demonstration Plant. 


29842 (DOE/OR/03054—2, pp 61-71) Characterizing 
wastewater and monitoring its treatment. DiLeo, A.J.; Ni- 
cholas, D.M. 1980. NTIS, PC A07/MF AOl1. 

In SRC-I. Quarterly technical report, October-December 
1980. 

A laboratory program was begun to identify likely contami- 
nants in the wastewater from the SRC-I Demonstration Plant and 
to determine its treatability. Pilot plant wastewaters for character- 
ization were obtained from GKT gasification of mineral ash residue 
from SRC-I operation, and coking, expanded-bed hydrocracking, 
and production of SRC-I. In addition, coal and SRC pile runoff 
wastewater and oily wastewater runoff from SRC facilities were 
obtained. On each sample, pH, oil and grease content, total organic 
carbon, chemical oxygen demand, specific ions (S*, CN~, SCN’, 
NH,* ), and elemental levels of sulfur, nitrogen, carbon, and metals 
were determined. Significant progress has been made in wastewater 
characterization and wastewater simulation. Results of ongoing or- 
ganic identification and quantitation by gas chromatography (GC), 
gas chromatography-mass spectroscopy (GC-MS), and liquid chro- 
matography (LC) are reported for an SRC-I process recycle water 
(PRW) stream. A screen of polynuclear aromatics (PNAs) complet- 
ed on all process wastewater samples has supplied evidence of up 
to four ring structures. In addition, measurements of trace metals in 
these samples were made, and preliminary anion and cation results 
are reported for low-organic wastewaters. A representative screen- 
ing of the total phenolic content of all wastewater samples using 
the 4-aminoantipyrine method has been made. In addition, a Fort 
Lewis SRC-I PRW sample analyzed by GC-MS showed that 92% 
by weight of the total organics were phenolics. Completion of the 
physical-chemical pretreatment study has determined that simple 
pH adjustment is the most effective method of precipitating oils and 
metals from their respective wastewater streams. A Demonstration 
Plant wastewater stream composition has been defined in terms of 
global parameters, and component analysis and biological treatment 
studies are underway. 


29843 (DOE/OR/03054—2, pp 73-111) Equipment and 
coal unloading facility study. 1980. NTIS, PC AO7/MF AOI1. 
In SRC-I. Quarterly technical report, October-December 


1980. 
A study has been conducted to determine the costs and 


schedule impacts of several alternate designs for a multi-purpose 
barge unloading facility serving the SRC-I Demonstration Plant. 
This study provides a list of barge-deliverable equipment, and dis- 
cusses minimum construction dock designs, as well as construction 
dock designs expandable to coal unloading operations for 6000- and 
30,000-ton-per-day (tpd) plants. 


29844 (DOE/OR/03054—2, pp 113-131) Evaluation of 
alternative slurry pumps, pipes, and fired heaters. 1980. 
NTIS, PC A07/MF AOl1. 
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In SRC-I. Quarterly technical report, October-December 
1980. 

In the SRC-I Demonstration Plant, dry fine coal will be 
mixed with a process-derived solvent and pumped at reaction pres- 
sure to the coal dissolution section. To help select and design the 
equipment that will be used to pump, pipe, and heat the SRC slurry 
between the preparation and dissolver areas, Catalytic, Inc. con- 
ducted two studies for ICRC to compare alternative methods: (1) 
Pump/Piping Study. Six different methods that would minimize 
downtime and loss of plant capacity following equipment failure 
were compared. Equipment systems studied included pumps, piping 
networks, coal slurry/oil heat exchangers, and heater tubing passes. 
(2) Heater Study. Ten cases, including all-convective, radiant-con- 
vective, and electric heaters, were compared in areas such as cost, 
maintenance, and operation. The objective was to find the optimum 
piping configuration and heater type based on both technical and 
cost considerations. The recommendations are presented here in a 
combined report, since the selected alternatives from each study 
must match and total cost is significant. After all the cases for both 
studies were compared, the following designs were recommended: 
(1) Pump/Piping Study. A two-train system was chosen. Each train 
has straight-through flow from three pumps through three heat ex- 
changers to three heaters having single 8-in. tube passes. Each train 
also has one spare to operate during pump failure and preventive 
maintenance. (2) Heater Study. A system consisting of six twin-cell, 
floor-fired, radiant-convective heaters, each having one 8-in. tubing 
pass, was selected. 


29845 (DOE/OR/13410—T2) IITTRI-4.2.9: design, engi- 
neering, and evaluation of refractory liners for slagging gasi- 
fiers. Bortz, S.A. (IIT Research Inst., Chicago, IL (USA)). 
1978. Contract AC05-78OR13410. 9p. NTIS, PC A02/MF 
A01. Order Number DE81028351. 

In this program, about 38 ft* (over 600 9-in. straight equiv- 
alents) of refractory will be tested during each run in the environ- 
ment of a typical slagging gasifier. Status of the test facility is de- 
scribed. 9 figures. (DLC) 


29846 (DOE/OR/13410—T3) Design, engineering, and 
evaluation of refractory liners for slagging gasifiers. Bortz, 
S.A. (IIT Research Inst., Chicago, IL (USA)). 1981. Con- 
tract AC05-78OR 13410. 9p. NTIS, PC A02/MF AO1. Order 
Number DE81026728. 

The conditions found in vessels used in coal gasification re- 
quire the use of dense and insulating refractory shapes and casta- 
bles. Low iron, high alumina refractories are the presently pre- 
ferred materials for coal gasification plants. Low SiO. and low 
Fe.Os refractories are necessary to resist steam and CO. Fused cast, 
fully dense refractories are used to avoid corrosion and erosion by 
slag running down the walls. However, considerable research is re- 
quired to establish optimum refractory systems and design methods 
for slagging gasifiers. This program is a first attempt at the required 
research. While there have been a number of programs to test re- 
fractories for slagging gasifiers, there have been none which have 
tested more than a few small specimens of each refractory or close- 
ly simulated gasifier conditions. On this program, approximately 38 
cubic feet (over six hundred 9-inch straight equivalents) of refrac- 
tory will be tested during each run in the environment of a typical 
slagging gasifier. By testing this large amount of refractory, materi- 
al variations are averaged out, a closer approximation to liners for 
large gasifiers is achieved, and total refractories system perform- 
ance can be studied. 


29847 (DOE/PC/30018—T1) Flash hydroliquefaction of 
coal. Quarterly technical progress report No. 1, September 
30, 1980-December 31, 1980. Falk, A.Y. (Rockwell Interna- 
tional Corp., Canoga Park, CA (USA). Environmental and 
Energy Systems Div.). Jul 1981. Contract AC22- 
80PC30018. 40p. NTIS, PC A03/MF AO1. Order Number 
DE8 1026607. 

During Phase II of the program, the effectiveness of the re- 
actor concept was demonstrated. Twenty-one reactor tests were 
made at nominal coal flow rate at 1/4 TPH. Twenty additional 
tests were made at a nominal coal flow rate at 1 TPH. It is clear 
that substantial liquid yields and high overall conversions are possi- 
ble. Overall carbon conversions as high as 64% were obtained. 
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Overall conversions of this level are required for balanced plant op- 
eration (complete carbon utilization) if the residual char is gasified 
to generate the process hydrogen. Carbon conversions to liquid 
products as high as 38% were obtained. The reactor is also suffi- 
ciently versatile to produce high carbon conversions to gases as 
well, with conversions as high as 62% having been obtained. 
During Phase II of the program, a high-pressure product recovery 
system was designed and installed as part of the 1-TPH system. 
Prior to installation of these systems, 36 additional short-duration 
(~ 10 min) reactor tests were made. The purpose of these tests was 
to better define the influence of reactor operating conditions on 
product yield and quality. Forty reactor tests were conducted uti- 
lizing the new high-pressure product recovery system. The new 
systems functioned well after an initial shakedown, and they allow 
for better sepration and recovery of the products. Tests of 1-hr du- 
ration, limited by the char receiver tank capacity, can now be con- 
ducted relatively routinely. The commercial potential of the proc- 
ess was assessed under a subcontract to Scientific Design, Inc. This 
evaluation showed a very high thermal efficiency and favorable 
economics when compared with other liquefaction processes. Many 
potential advantages of the process were noted. However, most of 
these advantages remain to be demonstrated. 


29848 (DOE/PC/30021—T5) Catalyst and reactor devel- 
opment for a liquid phase Fischer-Tropsch process. Quarterly 
technical progress report, 1 October-31 December 1980. 
Brockington, J.W.; Dyer, P.N.; Pierantozzi, R.; Bauer, J.V. 
(Air Products and Chemicals, Inc., Allentown, PA (USA)). 
Jan 1981. Contract AC22-80PC30021. 86p. NTIS, PC A0S5/ 
MF AOl1. Order Number DE81029117. 

Air Products, under contract to the DOE, has begun a three 
year program in Catalyst and Reactor Development for a Liquid 
Phase Fischer-Tropsch Process. The program contains four major 
tasks: (1) Project Work Plan, (2) Slurry Catalyst Development, (3) 
Slurry Reactor Design Studies, and (4) Pilot Facility Design. Task 
1 has been completed with the preparation of a Project Work Plan 
describing in detail the methods and technical approach to be used. 
Task 2 has four sub-tasks. The first segment of the background 
studies deals with the effect of metal particle size on product selec- 
tivity and is included in this report. Based on these background 
studies, ten of twenty modified traditional Fischer-Tropsch cata- 
lysts to be prepared and slurry phase tested have been identified. 
Slurry reactor specifications have been finalized and a comprehen- 
sive product analysis scheme and data handling system has been es- 
tablished. Forty of the fifty supported metal cluster catalysts to be 
prepared and gas phase screened have been identified. Two metal 
cluster catalysts have been prepared. A detailed experimental plan 
for the first phase of Task 3 using a 5-inch diameter cold flow reac- 
tor simulator has been completed. 


29849 (DOE/PC/30302—3) Synthetic fuel aromaticity 
and staged combustion. Third quarterly technical progress 
report, April 1-June 30, 1981. Levy, A.; Longanbach, J.R.; 
Chan, L.K. (Battelle Columbus Labs., OH (USA)). 30 Jul 
1981. Contract AC22-80PC30302. 24p. NTIS, PC A02/MF 
A01. Order Number DE81024205. 

Battelle and Gulf analytical data for narrow SRC II distilla- 
tion cuts have been compared in detail and found to show similar 
trends. Improvements are continuing to be made in the analytical 
methods used to characterize the SRC II distillation cuts before and 
after pyrolysis. The precision of the basic nitrogen procedure has 
been checked and found to be within +- 1% of the basic nitrogen 
content. An improved NMR method for structural parameter char- 
acterization is being implemented. An aromatic GC standard has 
been prepared for use in the simulated distillation by GC analysis. 
An improved GC column is being used to clearly show the sample 
changes which occur during pyrolysis. Exploratory experiments 
have been carried out to determine the conditions of time and tem- 
perature under which the SRC II distillation cuts will pyrolyze. 
The experiments were conducted by vaporizing the SRC II cut, 
mixing the fuel vapor with helium, and then passing the mixture 
into the heated reaction zone. A complete set of analyses was ob- 
tained on the liquid products from pyrolysis at 800 C of a 200 to 
250 C SRC II distillation cut using two different residence times. 
Although the changes in one sample occurred as expected, difficul- 
ty in characterizing and controlling the time-temperature exposure 
of the sample have complicated interpretation of the data obtained 
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at the shorter residence time. Gas analyses showed the presence of 
hydrocarbons, HCN, NHs and Nz in the gas phase. 


29850 (DOE/PC/40771—1) Fischer-Tropsch synthesis in 
slurry reactor systems. Technical progress report for period 
ending July 31, 1981. Satterfield, C.N.; Huff, G.A. Jr. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA)). 1981. Contract 
FG22-81PC40771. 7p. NTIS, PC A02/MF AOl. Order 
Number DE81027010. 

This is the first technical progress report on this grant, 
which had an effective date of initiation of March 9, 1981. During 
this period preliminary experimental results were obtained on the 
effects of reactant transport across the gas-liquid interface on syn- 
thesis gas conversion and product selectivity, utilizing an iron cata- 
lyst in a laboratory-scale, well-mixed slurry reactor. 


29851 (EPRI-WS—79-238-Vol.2, pp 18.1-18.12) Texaco 
coal gasification technology. Siegart, W.R. May 1981. NTIS, 
PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

The Texaco process involves grinding the coal, slurrying 
with water, pumping into the generator where the coal-water 
slurry is mixed with oxygen through a burner and the reaction 
occurs in a refractory-lined vessel. Slag is removed and heat recov- 
ered. Sulfur is removed as H2S by any of several commercially 
available processes and the gas directed to its end use. As the gasi- 
fier can operate up to 1,200 psig the change of pressure depends on 
overall economics and gas end use. Texaco is currently committing 
about $10 M to expansion and improvement at our Montebello 
Laboratory to continue our research and development. As part of 
an ongoing development program to improve the Texaco coal gasi- 
fication process's performance and efficiency, Texaco has the fol- 
lowing projects underway: (1) optimizing coal/water slurry feed 
concentrations by improving the wet feed system, (2) optimizing 
gasifier operation for high moisture content coals such as lignite, (3) 
continue a study program to increase the life of materials of con- 
struction, (4) improve the reaction heat steam generator (syngas 
cooler) design to maximize the overall thermodynamic efficiency, 
(5) optimize the particle grind size as it relates to gasification effi- 
ciency and maximum slurry concentration, (6) evaluate the econom- 
ic benefit of gasifier design features, (7) improve gasification instru- 
mentation and control devices, (8) investigate scale-up development 
to allow gasifier modules larger than 1,000 tons per day. 


29852 (EPRI-WS—79-238-Vol.2, pp 19.1-19.19) Experi- 
ences with the Texaco process of coal-dust pressure gasifica- 
tion using the Ruhrchemie/Ruhrkohle technical version. Cor- 
nils, B.; Specks, R. May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

The Ruhrchemie/Ruhrkohle variant of the Texaco Coal Ga- 
sification Process (TCGP) has been on stream since 1978. As the 
first demonstration plant of the second generation it has confirmed 
the advantages of the simultaneous gasification of coal at higher 
temperaures, under elevated pressures, using finely divided coal, 
and feeding the coal as a slurry in water. The operating time so far 
totals 6500 hours. Nearly 36,000 tons of coal have been converted 
to syngas with an average composition of 55% CO, 33% He, 11 % 
CO: and 0.01 % of methane. We feel that all technologists would 
agree that a modern, economic coal gasification process as a proc- 
ess of the second generation - aimed at supply the chemical indus- 
try with syngas - should meet the following requirements: The gasi- 
fication should take place under high pressure in order to facilitate 
high space/time throughputs and reduce reactor volume require- 
ments. The syngas would be delivered at appropiate pressure levels, 
saving costs for a possible syngas compression for downstream syn- 
theses. The gasification should be a high reaction temperatures to 
avoid tar production and suppress methane formation, thus ensuring 
low gas purification costs. Only high temperatures accelerate the 
gasification process and allow high carbon conversions and high 
carbon efficiencies. Additionally the handling of the ty of utilizing a 
finely divided, powdered coal feedstock (coal dust) is an attractive 
feature as modern mining technology is producing increasing 
amounts of fines, as a consequence of the increasing degree of auto- 
mation and mechanisation. Coal dust as gasification feedstock also 
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reduces quality requirements and facilitates the gasification of coal 
of all qualities, e.g. those with large ash contents. 


29853 (EPRI-WS—79-238-Vol.2, pp 20.1-20.23) Cool 
water coal gasification program: a demonstration of gasifica- 
tion-combined cycle technology. Walter, F.B.; Kaufman, 
H.C.; Reed, T.L. May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections ye ee 

Demonstrating new synfuels technology for the utility indus- 
try on a commercial scale is vitally important to solving the US 
energy situation. Several major organizations are well advanced 
with a program to demonstrate on a large scale one of the most 
promising new methods of using coal in an economical and envi- 
ronmentally acceptable manner. This $300 million dollar demon- 
stration facility will charge 1000 tons per day of coal to produce 
100 MW of electricity into an existing utility grid. It will couple 
the proven Texaco Coal Gasification Process with standard Gener- 
al Electric Company combined cycle gas and steam turbine compo- 
nents. Oxygen will be supplied and gas cleanup will be accom- 
plished with commercially proven processes. The entire facility will 
be closely integrated and controlled to demonstrate both baseload 
and load following capability. The utility operating know-how of 
Southern California Edison, the engineering and construction abili- 
ty of Bechtel, the research coordination of EPRI, the combined- 
cycle manufacturing experience of General Electric, and the proc- 
ess design and operating knowledge of Texaco are all fully commit- 
ted to the success of this Cool Water Coal Gasification Program. 
Production engineering is in full progress. Start-up is anticipated 
before the end of 1983. 


29854 (EPRI-WS—79-238-Vol.2, pp 21.1-21.16) Applica- 
tion of the S/K coal gasification process in power generation. 
Voelkel, H.K.; Eckstein, G.; Vogt, E.V. May 1981. NTIS, 
PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 


tions. Volume 2: sections 18-appendixes. 
The Shell-Koppers Process, an autothermic gasification 


process, is based on the principle of entrained bed gasification at 
elevated pressure and high flame temperatures. Gasifying agents 
(blast) are oxygen (or air) and steam if required. The product is a 
synthesis gas i.e. a gas mixture consisting of carbon monoxide and 
hydrogen. The S/K Process satisfies essential requirements put on a 
modern technology: high carbon conversion rate, suitability for 
various coal qualities, large unit capacity, high thermal efficiency, 
good load following characteristics, environmental acceptability, 
and wide pattern of applications. The milling of coal to a fine dust 
as weil as the gasification under pressure and the high flame tem- 
peratures result in carbon conversion rates of more than 98 % with- 
out the need to re-circulate the fly-ash for improving this conver- 
sion rate. The process is suitable or the complete gasification of a 
wide variety of solid fuels such as most types of coal, petroleum 
coke and coal/oil mixtures. Unlike fixed-bed or fluidized-bed proc- 
esses in the S/K Process there is almost no limitation on the coal as 
to ash fusion behavior or caking properties. The elevated pressure, 
the high flame temperatures and the coal feed in form of fines 
enable an almost complete gasification of the coal within a very 
short residence time. High throughput capacities are attainable in a 
relatively small volume gasifier. The medium-term aims are individ- 
ual gasifiers at a coal throughput of appr. 100 t/h producing each a 
daily synthesis gas quantity of 4.8 million Nm* 


29855 (EPRI-WS—79-238-Vol.2, pp 23.1-23.19) Ruhr 
100: development work on the pressurized Lurgi gasifier in 
Dorsten. Lohmann, C.; Langhoff, J. May 1981. NTIS, PC 
A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

The increase in the process pressure in Ruhr 100 allows a 
higher gasifier throughput. G. Baron showed by bench scale tests 
and theoretical studies that, due to the higher partial pressure of the 
hydrogen, the methane content of the product gas is almost dou- 
bled if the process pressure is raised from 25 bar to 100 bar. An 
increase in the methane content from approx. 10 % (by volume) at 
25 bar to 16 to 18 % at 100 bar has been predicted. As a result, 
approx. 54 % of the methane contained in the product gas on a 
SNG plant would be produced primarily as raw gas by the gasifier. 
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Further, the heat liberated by the formation of methane in the gasi- 
fier reduces the quantity of heat which must be generated by the 
partial combustion of coal and consequently, reduces the coal and 
oxygen consumption. A considerable decrease in the tar content of 
the raw gas has also been predicted. Finally, a process pressure of 
80 bar or more eliminates the need for a compressor station before 
the SNG produced is pumped into the transmission system. 


29856 (EPRI-WS—79-238-Vol.2, pp 24.1-24.30) British 
gas/Lurgi siagging gasifier and its relevance to power genera- 
tion. Sharman, R.B.; Scott, JE. May 1981. NTIS, PC A19/ 
MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

The most developed and widely used fixed bed pressure ga- 


sification systems are based on the Lurgi Gasification Process. The 
British Gas/Lurgi Slagging Gasifier results from the joining togeth- 
er of British Gas Corporation and Lurgi company technology. The 
British Gas Slagging Gasification technology offers significant ad- 
vantages over dry bottom Lurgi and other fixed bed gasification 
systems. It is also true to claim that the slagging gasifier has more 
advantages than disadvantages when compared with entrained gasi- 
fiers and these advantages are sufficient to give it an economic ad- 
vantage in most process situations. There are other fixed bed and 
entrained systems under development but these are not short to 
medium term options and only in the longer term will it become 
clear whether or not these developments offer sufficient economic 
advantage to compete with or displace the British Gas/Lurgi Slag- 
ging Gasifier. The environmental impact of the process is discussed 
and plans for commercialisation are considered. One of the impor- 
tant features of the paper is the relevance of the Slagging Gasifier 
for power generation. Information is provided on the extent to 
which the gasifier responds to imposed load variations. This has 
been demonstrated on a commercial scale at the British Gas Corpo- 
ration Westfield Development Centre. The British Gas/Lurgi Slag- 
ging Gasifier is at an advanced stage of development and can now 
be regarded as ready for commercial exploitation. It is particularly 
suitable for high volatile, unreactive, bituminous coals and can find 
wide application in the areas of SNG manufacture, combined cycle 
power generation, medium Btu and synthesis gas fields. 


29857 (EPRI-WS—79-238-Vol.2, pp 25.1-25.20) Saar- 
berg-otto gasifier: status, application, and further develop- 
ment. Fussman, G.; Rossbach, M. May 1981. NTIS, PC 
A19/MF AO1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

The companies Saarbergwerke AG, Saarbruecken and Dr. 
C. Otto & Comp. GmbH, Bochum, have developed a process for 
the entrained gasification of coal under pressure. The design for a 
demonstration plant was started in 1976. In December 1979 the 
plant was put into operation at Voelklingen-Fuerstenhausen. It is 
designed for a coal throughput of 264 tons per day (290 short tons 
per day) and an operation pressure of 25 bar (365 psi). In the 
oxygen-blown operation, the gasification produces approximately 
550,000 m* (standard) per day of gas (20.6 MM SCFD). The pro- 
ject is part of the Energy Research and Development of the Feder- 
al Republic of Germany. The cost for the design and construction 
amounted to approximately DM 54 MM, 75 % of which was spon- 
sored by the Federal Ministry of Research and Technology. The 
primary emphasis of the research and development program are 
coal feeding and distribution, cooling of the gasifier, slag discharge 
and dust removal from the syngas. An extensive test program in- 
cludes running of the plant at various pressures to determine char- 
acteristic process data, maximum plant throughput and conversion 
efficiencies. The test runs also serve for the optimization of the con- 
version efficiency and process economics for different coals. The 
knowledge gained will serve as the basis for design, construction 
and operation of prototype and commercial scale gasification 
plants. 


29858 (EPRI-WS—79-238-Vol.2, pp 26.1-26.27) KGN 
fixed-bed gasifier and the planned gasworks Riedelland. 
Dorstewitz, U.; Bauer, J.; Kaimann, W.; Schauerte, H. May 
1981. NTIS, PC A19/MF AOl. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 
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The KGN gasifier can be operated without or with pressure. 
Air and steam serve as gasification agents for the production of 
producer gas or oxygen and steam for the production of syngas. 
The pilot plant, a simplified flow diagram of which is shown in 
Fig. 10, has been erected and operations have started recently. The 
expected gas quality is given. Both the producer gas and the syn- 
thesis gas are free of tar. The producer gas is of usual composition 
and has sufficient heating value. Due to the fact that it is free of 
tar, it can be desulfurized at temperatures of about 285°F by means 
of activated coal, which is most important when used in conjunc- 
tion with a combined cycle. The syngas contains less methane but 
considerably more hydrogen than is usual in fixed-bed 
This means that the H2/CO ratio of 2.3 is favorable for further syn- 
thesis purposes. The high hydrogen contents result from the recy- 
cling and cracking of hydrocarbons including methane. It is a dis- 
advantage of the fixed-bed gasifier that it needs sized coal. This 
means that coal fines have to be compacted. As already mentioned, 
briquettes made of anthracite fines were used as feedstock for the 
pilot plant to produce water gas. As a result, the flow behavior in 
the reactor was positively influenced. However, during the first 
trails, the fire resistance quality of the briquettes was not fully satis- 
factory. By modifying manufacturing methods, it will be possible to 
produce briquettes of satisfactory quality for large size fixed-bed 
gasifiers. 


29859 (EPRI-WS—79-238-Vol.2, pp 27.1-27.12) C-E 
coal gasification process: commercial outlook for the 1980s, 
Knust, R.B. May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

A substantial coal gasi ification market appears to be on the 
horizon in the 1980s. The C-E process is one of the second genera- 
tion technologies presently in the advanced stages of development. 
Commercial plant studies indicate potential cost benefits for this 
system which will make it an economically attractive option for 
electric power production in the 1980s. In addition certain industri- 
al applications appear to be economically feasible as the price of oil 
and gas increases sharply and the availability of both become un- 
certain. A word of caution should be exercised on these, and any 
other cost comparisons for advanced coal conversion systems. We 
do know actual costs for conventional plants equipped with flue 
gas scrubbers-that’s our business. But no large-scale integrated coal 
gasification plant has yet been built, so those costs are somewhat 
speculative. Nevertheless, they are based on thorough studies made 
by a long term major supplier of power plant equipment to the util- 
ity industry. We believe that the in-depth studies that support these 
cost estimates are sufficient justification to warrant federal support 
of a demonstration plant in order to establish operatinal reliability 
on a commercial scale. Once this is done we believe electric utility 
company investments in this type of plant will follow. 


29860 (EPRI-WS—79-238-Vol.2, pp 28.1-28.26) Wes- 


tinghouse gasification program. Holmgren, J.D.; Seglem. 
C.E.; Salvador, L.A.; Dyos, M.W. May 1981. NTIS, PC 
A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

When comparing the Westinghouse fluidized bed gasifier to 
other technologies several inherent advantages become apparent: 
Moderate operating temperatures, minimize materials selection 
problems and extend refractory life by an order of magnitude. Op- 
eration at moderate temperature is more efficient because less 
carbon in the coal is combusted to provide the heat required for 
devolatilization and gasification reactions. Moderate temperatures 
utilized in the fluidized bed process are high enough to avoid tar 
and oil production, often encountered in the lower temperature 
fixed-bed units, and thereby avoids potential in-plant toxicity hazard 
and a loss in efficiency because of the tar-oil cleanup systems re- 
quired. Any coal can be processed: caking or noncaking, high or 
low ash, high or low sulfur, reactive or nonreactive, lignite to bitu- 
minous. Both the entrained or fixed bed gasification processes have 
restricted application because of their inability to handle high mosi- 
ture coals, high ash coals or highly caking coals. The fluidized bed 
rejects ash as a dry, granular, and environment all benign material 
rather than as a slag or clinker. Run-of-mine coal as ground can be 
handled with complete fines utilization and no fines rejection be- 
cause of size, as occurs in the fixed-bed processes. Fluidized-bed 
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operation with its large inventory of carbon in the bed is inherently 
stable and easy to control yet responds readily to process load 
demand changes and can readily be operated at 25 percent load. 
Operation at very modest steam requirements compared to both 
fixed and entrained beds result in the lowest produced gas cost of 
any of the second generation processes. 


29861 (EPRI-WS—79-238-Vol.2, pp 29.1-29.19) Rhein- 
braun high-temperature Winkler (HWS) process. Adlhock, 
W.; Theis, K.A. May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

Based of the experience gained so far Rheinbraun has decid- 
ed to erect a commercial-sized HTW-demonstration plant for gasi- 
fying dry lignite of 100 metric tons per hour. As shown in principle 
in figure 11, following an appropriate gas treatment the produced 
synthesis gas is transported to our subsidiary Union Rheinische 
Braunkohlen Kraftstoff AG at Wesseling (UK Wesseling) where it 
is used for methanol synthesis thus substituting the synthesis gas 
generated so far from crude oil products. A simplified flow sheet of 
the methanol plant on lignite basis is shown in figure 12. 


29862 (EPRI-WS—79-238-Vol.2, pp 31.1-31.19) U-gas 
demonstration plant program. Patel, J.G.; Loeding, J.W. 
May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

A joint program to design, construct, and operate an indus- 
trial fuel-gas demonstration plant in Memphis, Tennessee, has been 
undertaken by Memphis Light, Gas and Water Division (MLGW) 
and the US Department of Energy (DOE). The facility will use the 
Institute of Gas Technology's U-GAS process to produce fuel gas 
equivalent to 50 million cubic feet per day of natural gas. The plant 
will use as feed 3200 tons/day of western Kentucky coal. To date, 
main activities have been the design of the plant and - in support of 
the design - operation of the U-GAS pilot plant, the compilation of 
an environmental report, and estimation of plant cost. This consti- 
tutes the work done under Phase I; Phases II and III, which will 
conclude detailed plant design and construction in Phase II and 
plant operations in Phase III, have been the subject of recent suc- 
cessful negotiations between DOE and MLGW. The cost of Phases 
II and III will be shared between the two signatories. The goal of 
the demonstration plant program is to test the feasibility of a multi- 
ple-user coal gasification plant located in the southwest corner of 
Memphis, Tennessee. 


29863 (EPRI-WS—79-238-Vol.2, pp 33.1-33.15) Vew 
coal conversion process in a combined-cycle power plant. 
Hirschfelder, G. May 1981. NTIS, PC A19/MF AOI. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

on our considerations of application studies for elec- 

tric power generation from coal and on results of our test runs we 
believe, that the VEW coal conversion process or the partial gasifi- 
cation with an airblown pressurized entrained flow gasifier has 
some advantages, which justify the construction of large scale 
plants: Partial gasification and char combustion in a boiler furnace 
allow nearly 100 % carbon utilisation. Because of the partial gasifi- 
cation, the air-blown entrained gasifier produces a gas with such a 
sufficient heating value that combustion is possible without auxil- 
iary firing or addition of oxygen. The operation of the VEW-partial 
gasification plant has shown that satisfying results are attainable in 
an air-blown entrained gasifier. The partial gasification in an air- 
blow process allows use of a partially cooled refractory lining. The 
waste heat losses at the gasifier outlet are lower than the losses of 
the total gasification. The supplementary-fired boiler allows a steam 
cycle lay-out with normal steam conditions. If the waste heat re- 
covery boiler at the gasifier outlet does not allow the generation of 
superheated steam, perhaps because of material problems, the sup- 
plementary-fired boiler nevertheless enables superheat in the pro- 
duced steam. The overall plant efficiency is higher than in a total 
gasification process especially because of the lower auxiliary power 
consumption. 


29864 (EPRI-WS—79-238-Vol.2, pp 34.1-34.32) Base- 
load gas turbines for coal-fueled utility service. Grevstad, 
P.E. May 1981. NTIS, PC A19/MF AOI1. 
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In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

Fortunately for the power industry, gasifiers are subjects of 
intensive development for non-power needs. Petrochemical, syn- 
thetic fuels and fertilizer industries. Today’s gas turbines do not 
have the reliability, durability nor the performance required for ba- 
seload service; further, they cannot use coal derived fuels while 
meeting emission requirements in an economic manner. Today's gas 
turbines are the result of an evolutionary process aimed at optimiz- 
ing the equipment for peaking power service. The economic drivers 
of this market (minimum first cost and a low number of operating 
hours per year) have made today’s gas turbines a different kind of 
machine from that required for baseload, combined-cycle service. 
Existing peaking power gas turbines operate with turbine inlet tem- 
peratures up to approximately 2000°F. Some of these machines 
have achieved reliable, long term operation, but only by reducing 
temperatures below 2000°F and utilizing very clean fuels. Howev- 
er, to be economically viable, the gas turbine for coal gasification 
combined-cycle systems must achieve a threshold performance 
level associated with approximately 2000°F operating tempratures. 
The coal gasification combined-cycle is the only near-term system 
capable of achieving a significant reduction in heat rate and thereby 
reduced operating costs. The gas turbine’s inherent improvement 
capability for achieving lower heat rates is becoming more impor- 
tant as raw fuel prices escalate. The gas turbine is the weak link in 
the chain of events leading to utility acceptance of the coal gasifica- 
tion combined cycle. Particularly its deficiency in life and reliability 
in the context of baseload service. 


29865 (EPRI-WS—79-238-Vol.2, pp 35.1-35.35) High- 
pressure coal gasification combined-cycle power generation. 
Krieb, K.H.; Heyn, K. May 1981. NTIS, PC A19/MF AO1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

Very early STeag decided on a program characterized and 
defined by the following criteria: Opening-up of the combined gas 
turbine/steam turbine process to hard coal; pressurized gasification 
at highest possible pressure level; direct coupling of coal conver- 
sion to the combined-cycle section, implying - with respect to ther- 
modynamics - most effective use of the sensible heat contained in 
the coal gas for the process; and pressurized fuel gas purification 
implying comparatively cheap desulphurization, i.e. when com- 
pared to flue gas desulphurization. The KDV Process is character- 
ized by: Gasification of lump coal (weakly caking low-grade coal) 
by means of air and steam at 20 bar in five Lurgi-type fixed-bed 
gasifiers of 3.4 m inside diameter each; cleaning of raw gas with tar 
and dust separation by means of water scrubbing, and cooling 
down from 550°C to 165°C; reduction of clean-gas pressure to 10 
bar by means of a small sized split-flow turbine; combustion of coal 
gas in two pressurized boiler systems at 10 bar for production of up 
to 340 t/h of steam for the 96 MW steam turbine; pressure reduc- 
tion and cooling of the flue gas via a 74 MW four-stage gas turbine; 
further cooling of the flue gas to 170°C in a wastegas feedwater 
preheater; compression of combustion and gasification air to 10 bar 
by means of a gas-turbine compressor set. The coal conversion 
plant and the combined cycle unit are coupled by expansion turbine 
and the gasification air re-compressor. 


29866 (FE—2013-14) Catalytic coal liquefaction. Quar- 
terly report, July-September 1980. Weller, S.W. (State Univ. 
of New York, Buffalo (USA)). 1980. Contract ACO1- 
76ET10518. 21p. NTIS, PC A02/MF AOl1. 

MoOs-AlsOs catalysts over the loading range 3.9 to 14.9 
wt% MoOs have been studied with respect to BET surface (before 
and after reduction), O2 chemisorption at -78°C, redox behavior at 
500°C, and activity for cyclohexane dehydrogenation at 500°C. 
The BET areas for the unreduced catalysts are consistent with a 
monolayer model for MoO; on Al,Os; for reduced catalysts, the ap- 
propriate model would be porous or finely crystalline MoO. Cata- 
lysts with < 11% MoOs are incompletely reduced to MoO: after 6 
hours in flowing Hz at 500°C. After correction is made for the 
actual extent of reduction, plausible relations are obtained for both 
O2 chemisorption and cyclohexane dehydrogenation vs. MoOs 
loading (corrected). The sites responsible for both O2 chemisorption 
and for dehydrogenation activity may be surface Mo* ions. Hydro- 
treating of 1-methy! naphthalene, as a multifunctional screening test 
for liquefaction catalysts, has been studied at 450°C for SnCl: and a 
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group of 6 commercial Co/Mo/AlOs catalysts. AT 450% SnCl is a 
very poor catalyst for ring hydrogenation (RHG), but it catalyzes 
hydrodemethanation (HDM). By contrast, all the Co/Mo/Al2Os 
samples catalyze RHG but not HDM. Differences can be detected 
in the RHG activity of different Co/Mo/AlOs; catalysts, but the 
rank ordering is different for catalysts tested in the as-received 
(oxide) condition and those tested after presulfiding. The extent of 
RHG correlates well with the final (cold) autoclave pressure. 


29867 (IRT—19600/1-Rev.1) Materials-process-product 
analysis of coal process technology. Volume III. User's guide 
to the MPPM. Final report for project Phase III. (Interna- 
tional Research and Technology Corp., McLean, VA 
(USA)). 15 Aug 1979. Contract AC01-78ET12300. 203p. 
NTIS, PC A10/MF A0O1. Order Number DE81026451. 

The Materials-Process-Product Model (MPPM) for coal con- 
version technologies, developed under a previous contract for the 
Department of Energy, has been modified to improve its versatility 
and flexibility for use in systems and policy analysis and the data 
base has been expanded and updated. The model consists of: a data 
base for coal-related materials and coal conversion processes; and 
an algorithmic structure that facilitates systematic evaluation of 
coal conversion process systems in response to exogenously speci- 
fied variables such as tax policy, environmental limitations, and 
changes in process technologies and costs. The model is implement- 
ed as an interactive program. The user can easily include new proc- 
ess data, revise existing data, and introduce exogenous data related 
to policy options. Sensitivity analyses are readily performed on pa- 
rameters such as coal sulfur content, effluent limitations, and proc- 
ess performance parameters. The model is currently installed and 
operational on the DOE, Energy Information Agency Computer in 
Rockville, Maryland, on IBM-370 series machine. It is also availa- 
ble on the CDC CYBERNET system. Volume I of this report con- 
tains a summary of work accomplished on the current contract. 
Volume II, the appendices, contains updated information on the 
model structure and algorithms. Volume III is an updated User's 
Manual 


29868 (LBL—12920) Coal-liquefaction research. Semi 
annual progress report, October 1, 1980-March 30, 1981. 
Heinemann, H. (Lawrence Berkeley Lab., CA (USA)). Mar 
1981. Contract W-7405-ENG-48. 13p. NTIS, PC A02/MF 
A01. Order Number DE81028909. 

This project is aimed at examining the differences between 
Fischer-Tropsch reactions carried out in a slurry reactor on the one 
hand and in a fixed bed reactor on the other hand. There are two 
differences between slurries and fixed beds: (1) in a slurry reactor, 
less catalyst deactivation is observed, even at low H2/CO ratios; (2) 
the product distributions are different: higher relative amounts of 
heavy products are produced in the slurry. Both of these differ- 
ences have been confirmed experimentally. An earlier phase of this 
project was concerned with temperature control in the reactors. 
The present phase centers on an investigation of mass transport 
phenomena. The experiments have been aimed at measuring mass 
transfer coefficients and reaction kinetics, which will be used in a 
model of the slurry reactor. Obtaining data has been difficult, for 
two mechanical reasons. First, the flow controllers have not been 
functioning properly, and second, the catalyst tends to cake, and 
sometimes plug the reactor. Experiments with a glass column, the 
geometry of which is similar to that of the pressure slurry reactor 
have led to the design of baffles that break up clumps of catalyst. 
The data taken allow us to draw some conclusions about the Fisch- 
er-Tropsch slurry system. 


29869 (LBL—12933) Chemistry and morphology of coal 
liquefaction. Quarterly report, January 1-March 30, 1981. 
Heinemann, H. (Lawrence Berkeley Lab., CA (USA)). Mar 
1981. Contract W-7405-ENG-48. 20p. NTIS, PC A02/MF 
A01. Order Number DE81028899. 

In the course of observing by means of Auger spectroscopy 
graphite gasification reactions catalyzed by metals, it has been 
found that in the presence of hydrogen, nickel appears to diffuse 
from the surface into the bulk of the graphite. When potassium is 
deposited on graphite, it is volatilized above 400°C. Surprisingly 
the production of methane and carbon dioxide from the reaction of 
graphite and steam was catalyzed by potassium. at as low a tem- 
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perature as 250°C. It has been shown that literature on the alkyla- 
tion of benzene with synthesis gas is erroneous and that the prod- 
ucts reported are due to Lewis acid catalyzed cracking of benzene. 
A novel cobalt mediated, reversible cleavage of a vinyl-hydrogen 
bond has been discovered. All products from the thermal decompo- 
sition of tetralin have been identified. The stereochemistry of cis-1, 
2 dihydrotetralin was determined. In the utilization of the water gas 
shift reaction as a reducing agent for model coal compounds it has 
been found that tributylphosphine ligands increase the life of transi- 
tion metal hydride catalysts. Rates of demetallation of high metal 
content gas oils over cobalt-molybdena-alumina catalysts were 
measured for vanadium and iron. Kinetic analysis is under way. It 
is clearly shown that pore plugging of the catalyst occurs early and 
results in deposition of the metals on the external catalyst surface. 


29870 (ORNL/TM—7915) H-Coal product physical 

properties measurement. Final report. Lee, D.D. (Oak Ridge 
National Lab., TN (USA)). Aug 1981. Contract W-7405- 
ENG-26. 2lp. NTIS, PC A02/MF A0Ol. Order Number 
DE81029095. 

Rheological and density measurements have been made on 
the H-Coal PDU reactor effluent samples from run PDU-10, peri- 
ods 27B, 34A, 42A, and 43A, which used Wyodak coal. The char- 
acterization was done in the ORNL Coal Liquids Flow System 
(CLFS) at 719 K and 19.3 MPa, which closely approximated the 
conditions in the H-Coal PDU reactor at the time the samples were 
taken. Under these conditions, the apparent viscosities of the sam- 
ples at a shear rate of 300 s~' were 2.1, 4.0, 2.5, and 1.5 mPa s (cP), 
respectively. The corresponding densities were 0.908, 0.985, 0.882, 
and 0.951 g/cm*. The rheological data were fitted to both power 
law and Bingham plastic models. Samples 27B and 34A were de- 
scribed almost equally well by both models, while samples 42A and 
43A were better described by the Bingham plastic model. The ap- 
parent viscosities appeared to correlate to the amount of solids in 
the samples. 


29871 (TVA/OGM/OC—8i/7) Conceptual design and 
assessment of a coal-asification. commercial demonstration 
plant. Volume 2: Texaco gasifier. Final report. (Bechtel Na- 
tional, Inc., San Francisco, CA (USA)). ie 1980. 380p. C. 
Order Number DE81903582. 

This report presents the results of Bechtel’s conceptual 
design and techno-economic assessment of a plant producing 
medium-Btu gas utilizing the Texaco coal gasification process. A 
large number of alternatives were investigated to determine which 
combination of technically or commercially proven processes will 
produce medium-Btu gas at the lowest cost. Comparison of differ- 
ent technologies for the various process steps resulted in a tentative 
selection of process equipment. These selections were then exam- 
ined from the standpoint of operational reliability, capital and oper- 
ating costs, compatibility with the Texaco process, technical suit- 
ability, and commercial availability. Once the baseline combination 
of processes was established, a coal receiving and handling system 
was devised, and a preliminary plot plan was established for the 
overall facility, including a suggested layout of the process area. 
Tradeoff studies were performed to determine the capital and oper- 
ating cost differences associated with upgrading the coal feed to the 
plant, utilization of different oxygen purities, changes in the sulfur 
content of the product gas, changes in the delivery pressure of the 
product gas, production of sulfur or sulfuric acid as a byproduct, 
and lowering of the CO: level in the product gas. Other studies ex- 
amined the sensitivity of the baseline case to variations in coal 
costs, capital and operating costs, operating stream factor, construc- 
tion period, and operating life of the plant. Capital and operating 
cost estimates and corresponding product gas costs were completed 
for selected process combinations. 


pso 
(Lawrence Livermore National Lab., CA (USA)). Jun 1981. 
Contract W-7405-ENG-48. 20p. (CONF-810923—7). NTIS, 

PC A02/MF AO1. Order Number DE81028434. 
From 7. underground coal conversion symposium; Fallen 

Leaf Lake, CA, USA (8 Sep 1981). 

Recent large-scale field experiments designed to advance the 
state of underground coal gasification (UCG) technology have 
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forced the recognition of some critical uncertainties associated with 
the UCG process. Among the most important of these uncertainties 
occurs in attempting to define the reaction zone geometry. Batch 
processing of a flat-lying coal seam between two process wells in- 
volves complex flow patterns, any number of separate reaction 
zones, and interactions with surrounding media. All of these factors 
have significant impact on the overall efficiency of the UCG proc- 
ess, and all of them in turn are strongly affected by success or fail- 
ure in maintaining the integrity of the process wells. The reasons 
why process well integrity is so important are covered here in a 
review and evaluation of significant data generated from various 
field tests, including identification of well failure mechanisms. We 
observe a close relationship between process well behavior and 
process performance, which leads us to conclude that reliable proc- 
ess well performance is critical in establishing and maintaining con- 
trol over the UCG process. As a logical extension of this evalua- 
tion, we develop design and performance criteria for UCG process 
wells. Applications to the next generation of field tests are present- 
ed in the form of proposed design features for UCG process wells, 
features intended to prevent the failure modes that have occurred 
in past field experiments. 


29873 (UCRL—85919) Soviet UCG experience specifical- 
ly related to field experiments in the United States. Olness, 
D.U. (Lawrence Livermore National Lab., CA (USA)). 8 
Jul 1981. Contract W-7405-ENG-48. 6p. (CONF-810923— 
6). NTIS, PC A02/MF AOl1. Order Number DE81028642. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

During the past 8 years, some 20 underground coal gasifica- 
tion experiments have been conducted in the United States. Most of 
these experiments produced gas with a heating value in excess of 
100 kJ/mole, but various problems have prevented the achievement 
of ideal results. For example, at Hoe Creek there were problems 
with hole failure and override, and at Hanna some of the reverse- 
burn links either lay higher in the seam than was anticipated or re- 
quired an excessively long time for completion. Publications de- 
scribing over 35 years of experience in the Soviet Union reveal that 
the difficulties encountered in the United States have occurred in 
the Soviet Union as well. This report discusses the Soviet experi- 
ence with problems similar to those observed in the United States. 


29874 Kinetic studies on the reactions involved in the hot 
gas desulfurization using a regenerable iron oxide sorbent. 
Part I. Tamhankar, S.S.; Hasatani, M.; Wen, C.Y. (Univ. of 
West Virginia, Morgantown). Chemical Engineering Science 
; 36: No. 7, 1181-1191(1981). 

The reactions of iron oxide (45 wt. % Fe2Os 55 wt. % SiOz) 
with a hot gas containing Hz, CO and H2S were investigated over a 
temperature range of 600 to 900°C. Preliminary studies indicated 
initial fast reduction of FexOs; to spongy iron, which reacted slowly 
with the H2S to form iron sulfide. Hence, reduction with H2-CO 
mixture and subsequent sulfidation with H2S were studied separate- 
ly. Results of experiments in a thermogravimetric analyzer are re- 
ported. The data are correlated using the grain model. The intrinsic 
rate constants are obtained from the date on the reactions of small- 
est particles at low conversions, and the effective diffusivities esti- 
mated from the data on the reactions of pellets. The activation en- 
ergies for reduction and sulfidation are found to be 14.8 and 3.3 
kcal/mole, respectively. The overall rate for any particle size could 
then be represented by an approximate equation obtained essentially 
by the summation of the two resistances, chemical reaction, and 
pore diffusion. 


29875 Process for separating coal synthesized methane 
from unreacted intermediate and contaminant gases. Barker, 
R.E.; Scott, C.D.; Ryon, A.D. (to Dept. of Energy). US 
Patent Application 200,799. 27 Oct 1980. 10p. 

Gas produced from coal and containing CH,, CO, CO2, He 
and H2S is contacted with CO, scrub liquid to form (1) a liquid 
CO, stream containing as solutes CH,, H2S and minor portions of 
the CO and Hz, and (2) a gas stream containing CO. and major 
portions of the CO and Hp, the CO and Hb in this stream being re- 
cycled to the means which produces gas from coal, and COs in the 
stream being recycled to the scrub liquid. The solute-bearing liquid 
CO, stream is fractionated into (1) a liquid CO. stream containing 
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CH, and H2S, and (2) a H2/CO gas stream which is recycled into 
contact with the scrub liquid. The last-mentioned liquid CO2 stream 
is fractionated into (1) a CHs/COz gas stream the CO: of which is 
recycled to the scrub liquid, and (2) a liquid CO: stream containing 
H2S, and CO: of this stream is also recycled to the scrub liquid. 


29876 (DOE/ET/13060—T3(Vol.5)) Pipeline-gas Demon- 
stration Plant. Phase I: Demonstration Plant engineering and 
design. Volume 5. Plant Section 300: Gasification. (Conoco, 
Inc., Stamford, CT (USA); Foster Wheeler Energy Corp., 
Livingston, NJ (USA)). [nd]. Contract AC01-77ET 13060. 
56p. (FE—2542-38(Vol.5)). NTIS, PC A04/MF A0O1. Order 
Number DE81028466. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. One of the 
major efforts of Phase I is the completion of the process design and 
the project engineering design of the Demonstration Plant. This 
design effort has been completed. This is Volume 5 of 24 which 
reports the design of Plant Section 300 - Gasification. In Plant Sec- 
tion 300, gasification of the coal feedstocks is achieved in the Brit- 
ish Gas/Lurgi Slagging Gasifier. The gasifier operates at 450 psia, 
and the ash is removed as a molten slag. The coal is converted into 
crude synthesis gas by gasification with steam and oxygen in a 
counter-current moving-bed reactor. The crude synthesis gas is pu- 
rified and converted into pipeline quality gas (SNG) in a sequence 
of downstream processing units (Plant Sections 400, 500, 600, and 
800). Section 300 is a one-train unit with one operating gasifier and 
one spare. Each gasifier is designed to process 1256 tons per day of 
Ohio No. 9 coal and to produce 64 million standard cubic feet per 
day of crude synthesis gas. The crude gas from the gasifier is 
quenched in a scrubber to cool the gas and remove tar and particu- 
late matter. It then passes through a waste heat boiler and four heat 
exchangers to cool the gas to 95°F and to condense gas liquor and 
liquid hydrocarbons which are removed from the gas stream and 
subsequently recovered as by-products. 


29877 (DOE/ET/13060—T3(Vol.10)) Pipeline-gas Dem- 
onstration Plant. Phase I: Demonstration Plant engineering 
and design. Volume 10: Plant Section 900 - Sulfur Recovery. 
(Conoco, Inc., Stamford, CT (USA); Foster Wheeler 
Energy Corp., Livingston, NJ (USA)). [nd]. Contract 
AC01-77ET 13060. 69p. (FE—2542-38(Vol.10)). NTIS, PC 
A04/MF AOl1. Order Number DE81025784. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 10 which covers the design of Plant Sec- 
tion 900 - Sulfur Recovery. The Sulfur Recovery unit produces 
sulfur from gaseous streams discharged from Plant Sections 400, 
1100, and 1300 using a modified Beavon Sulfur Removal Process. 
This process consists of a Stretford system containing two Stretford 
absorbers and a hydrogenation section. The gaseous discharge from 
the Sulfur Recovery unit is an environmentally acceptable vent 
containing approximately 300 ppM SOz2. The Sulfur Recovery unit 
is designed to produce a maximum anticipated sulfur output of ap- 
proximately 53 long tons per day. 


29878 (DOE/ET/13060—T3(Vol.14)) Pipeline-gas Dem- 
onstration Plant. Phase I: Demonstration Plant engineering 
and design. Volume 14: Plant Section 1300 - Ammonia Recov- 
ery. (Conoco, Inc., Stamford, CT (USA); Foster Wheeler 
Energy Corp., Livingston, NJ (USA)). [nd]. Contract 
AC01-77ET 13060. 37p. (FE—2542-38(Vol.14)). NTIS, PC 
A03/MF A0O1. Order Number DE81028441. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
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be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 14 which covers the design of Plant Sec- 
tion 1300 - Ammonia Recovery. The purpose of the Ammonia Re- 
covery unit is to remove ammonia and acid gases from the gas 
liquor stream from the Phenol Extraction unit. The ammonia and 
acid gases are detrimental to the operation of the waste water treat- 
ment system. The PHOSAM-W Process is used to remove the am- 
monia and acid gases from the gas liquor to produce a saleable an- 
hydrous ammonia produce and an acid gas stream which is proc- 
essed in Plant Section 900 - Sulfur Recovery. The Ammonia Re- 
covery unit is designed to produce 717 pounds per hour of ammo- 
nia contained in 32,084 pounds per hour of gas liquor. 


29879 (DOE/ET/13060—T3(Vol.19)) Pipeline-gas Dem- 
onstration Plant. Phase I: Demonstration Plant engineering 
and design. Volume 19: Plant Section 3000 - Flare. ane 
Inc., Stamford, CT (USA); Foster Wheeler Energy 
Livingston, NJ (USA)). [nd]. Contract ACO1- TET 13000 
94p. (FE—2542-38(Vol.19)). NTIS, PC AOS/MF AOl. 
Order Number DE81028343. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 19 which reports the design of Plant Sec- 
tion 3000 - Flare. The purpose of the flare is to burn combustible 
streams that are vented from equipment during emergency, start-up, 
or other abnormal situations. The Demonstration Plant is equipped 
with one flare. There are two flare header systems in the plant; the 
high pressure header and the low pressure header. Each header is 
continually purged with nitrogen to prevent the accumulation of 
combustible mixtures. Relief valve discharges flow through the 
header to a knockout drum where entrained liquids are separated 
and recovered. Vapors flow up the flare stack and are combusted 
at the flare tip. Fuel gas is continually sent to the flare tip to main- 
tain a pilot light. Steam and air injected into the tip provide smoke- 
less operation. 


29880 (DOE/ET/13060—T3(Vol.21)) Pipeline-gas Dem- 
onstration Plant. Phase I: Demonstration Plant engineering 
and design. Volume 21: Plant Section 3300 - County Road. 
(Conoco, Inc., Stamford, CT (USA); Foster Wheeler 
Energy Corp., Livingston, NJ (USA)). [nd]. Contract 
AC01-77ET 13060. 91p. (FE—2542-38(Vol.21)). NTIS, PC 
A05/MF AO1. Order Number DE81028439. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 21 which reports the design of Plant Sec- 
tion 3300 - County Road. In order to provide adequate access to 
the Demonstration Plant site during construction and operation, 
some road building and upgrading of existing roads are necessary. 
The access to the southern portion of the plant site is provided by 
County Road 6 from State Road 78. State Road 78 is of sufficient 
quality to accommodate heavy truck traffic. However, County 
Road 6 will have to be upgraded for approximately four miles, 
from East Union to the southern edge of the plant site. From 
County Road 6 at the southern edge of the site, a new road will be 
constructed through the plant site to State Road 146. This will pro- 
vide two possible access routes to the Demonstration Plant. The 
design of the new road and the design of the upgraded county road 
are presented in this volume. 
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29881 (DOE/ET/13060—T11) Pipeline-gas Demonstra- 
tion Plant. Phase I: Economic Reassessment. — Inc., 
Stamford, CT (USA); Foster Wheeler Ener Liv- 
ingston, NJ (USA)). [nd]. Contract ACO01- TET 13088" 114p 
(FE—2542-44). NTIS, PC A06/MF AOl1. Order Faomoee 
DE81029066. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
United States Department of Energy (DOE) provides for Conoco 
Inc. to design, construct, and operate a Demonstration Plant capa- 
ble of converting high-sulfur bituminous caking coal to a high-Bt 
pipeline quality gas. One of the assignments under the contract is 
the preparation of an economic reassessment of the Demonstration 
Plant and a Commercial Plant. This report covers an economic 
analysis of both the Demonstration and Commercial Plants based 
on the definitive estimate of the Demonstration Plant. Economics 
of the Demonstration Plant and Commercial Plant are evaluated 
using a DCF (Discounted Cash Flow) method. Five base case eval- 
uations are provided for each plant. A sensitivity analysis showing 
the variation in product gas price with changes in the major com- 
ponents of the price is presented for two of the cases. Gas prices 
for the Demonstration Plant range between $17.46 and $32.36 per 
million Btu of product gas while gas prices for the Commercial 
Plant vary from $4.85 to $8.91 per million Btu of product gas. 


29882 (DOE/ET/13060—T12) Pipeline-gas Demonstra- 
tion Plant. Phase I: Demonstration Plant recommendations 
report. DiFulgentiz, R.A. (Conoco, Inc., Stamford, CT 
(USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). [nd]. Contract ACO01- TTET 13060. 6lp. 2542- 
29). NTIS, PC A04/MF A0Ol1. Order Number DE81028436. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
United States Department of Energy provides for the design, con- 
struction, and operation of a Demonstration Plant capable of con- 
verting eastern US bituminous caking coals into clean pipeline qual- 
ity gas using British Gas/Lurgi slagging gasifiers. The main pur- 
pose of the project is to demonstrate technology which can pro- 
duce clean fuels from coal in a safe, reliable, and economically and 
environmentally acceptable manner. The conceptual design of the 
Commercial Plant (Task I), the process design of the Demonstra- 
tion Plant (Task II), the site plans and reports (Task III), and the 
process trade-off studies (Task XII) were reexamined as a group to 
reassess the process and size selected for the Demonstration Plant. 
This reassessment considered the economic, environmental, and 
technical aspects of the Demonstration Plant. The conclusions of 
this reassessment are presented in this report. The overall conclu- 
sion is that no changes in the process design or size of the Demon- 
stration Plant, as presented in Report No. FE-2542-28, are needed 
to meet the objectives of the Demonstration Plant program. The 
data obtained from the Demonstration Plant will fully ascertain the 
economic, environmental, and technical performance of future com- 
mercial plants. 


0105 By-products 
REFER ALSO TO CITATION(S) 30100, 30101 


29883 Utilization of fluidized bed combustion by-products 
in aerated concrete. Slonaker, J.F. (WVa Univ, Mor, 
town). West Virginia University Coal Research Bureau Tech- 
nical Report ; No. 175, vp(Dec 1979). 

The utilization potential of fluidized bed combustion by- 
products in aerated concrete is discussed in this report. The by- 
products investigated in this report were obtained from the Pope, 
Evans and Robbins fluidized bed combustion process at Rivesville, 
West Virginia. 


0106 Properties 


REFER ALSO TO CITATION(S) 29780, 29796, 29799, 29801, 29802, 29808, 
29834, 29849, 29858, 29860, 29870, 29895, 29900, 30534, 30785 


29884 (DOE/MC/08333—167, pp - 346) Fundamental 
studies of physico-chemical properties of coal Elliott, 
J.F. (Massachusetts Inst. of Tech., Cambridge). 1981. NTIS, 
PC A99/MF AOl1. 
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From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The work of the past year has involved three activities. The 
first has been an effort to model the thermodynamic behavior of 
components in liquid oxides that are typical of coal slags. A new 
method of analysis has been under development which, when com- 
pleted, may provide an improved method of obtaining information 
from ternary and higher-order phase diagrams. An application of 
the method is included here. The second activity is a continuation 
of a study of the use of the theory of the ionic structure of slags to 
predict the thermodynamic behavior of components of these slags. 
That work is in progress, and no report on it is included here. The 
third activity has been the calculation of the activities of each com- 
ponent in the liquid field at 1050°C (1922°F) of the NazO-Fe2Os- 
SiO. system. The calculations are based on information describing 
the behavior of NazO in the system that is available from another 
investigation. 


29885 (DOE/MC/08333—167, pp 347-361) Laser flu- 
orescence studies of the chemistry of sodium in flames and its 
interactions with fuel sulfur. Hynes, A.J.; Steinberg, M.; 
Schofield, K. (Univ. of California, Santa Barbara). 1981. 
NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The nature of sodium in oxygen-rich flames and its interac- 
tions with sulfur under both fuel-rich and lean conditions remains 
unsatisfactorily characterized and the identity of the predominant 
molecular species is not known with any certainty. Utilizing quanti- 
tative laser fluorescence measurements of the concentrations of 
atomic sodium, OH radicals and various sulfur species in a large 
matrix of H2/O2/Nz and C2H2/O2/N2 flames it is hoped to be able 
to unravel the detailed combuston of sodium in the initial 5 ms of 
the burnt gases where non-equilibrium effects and the precursor 
chemistry occurs that can result in high temperature Na2SO, corro- 
sion problems. Thermochemical values for the predominant species 
will be established. 


29886 (DOE/PC/30226—T1) Characterization of west- 
ern coals and coal macerals by solid state Nuclear Magnetic 
Resonance Spectroscopy. Progress report. Pugmire, R.J.; 
Grant, D.M. (Utah Univ., Salt Lake City (USA)). 5 Aug 
1981. Contract FG22-80PC30226. 60p. NTIS, PC A04/MF 
AOl. Order Number DE81028928. 

In August we will begin analytical runs on 2 to 3 bituminous 
coals that have been selected on the basis of petrographic analysis 
as having a high concentration of a given maceral (i.e., vitrinite, bi- 
tuminite, fusinite, or semi-fusinite). We have secured a set of 23 
western coals from the Penn State data bank to begin our initial se- 
lection and studies. We will order additional hand picked samples 
shortly. A new NMR spectrometer has been secured for our ma- 
ceral studies. Bruker Instruments has built and delivered a CXP 
spectrometer according to our specifications which operates at 100 
MHz (proton). This spectrometer became operational in May 1981. 
This instrument is devoted to solids studies and is used approxi- 
mately 20% of the time on this project. Prior to the arrival of the 
CXP spectrometer, solid NMR data was acquired on a modified 
Varian XL-100 spectrometer. This instrument is now being phased 
out because of age and maintenance problems. In order to facilitate 
the beginning of our study of coal macerals, samples of interest 
were secured from various sources pending availability of material 
separated in our own laboratory. 


29887 (LA—8275-PR) Trace element characterization of 
coal wastes. Fourth annual progress report, October 1, 1978- 
September 30, 1979. Williams, J.M.; Bertino, J.P.; Jones, 
M.M.; Wagner, P.; Wanek, P.L.; Wangen, L.E.; Wewerka, 
E.M. (Los Alamos National Lab., NM (USA)). Apr 1981. 
Contract W-7405-ENG-36. 169p. (EPA/600/7—81-073). 
NTIS, PC A08/MF AO1. Order Number DE81028237. 

In the past year assessment studies of low-sulfur coal wastes 
from the Appalachian Region have been continued. These included 
mineralogical and trace elemental analyses on these materials and 
studies of their weathering and leaching behavior. Although the 
concentrations of the acid-forming minerals (pyrite and marcasite) 
were very low, leachates were quite acid (pH < 3) with concomi- 
tant trace element (Al, Mn, Fe, Ni, Cu) concentration elevation. As 
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part of the overall assessment of the degree of environmental con- 
cern associated with acidic coal waste drainages, bioassay studies 
were performed. These revealed that coal wastes and their lea- 
chates are toxic to fresh water algae, fathead minnows, and one 
species of fresh-water flea. Laboratory experiments to identify con- 
trol options for the coal wastes and their drainages have been fo- 
cused on predisposal and codisposal treatments of the waste, with 
technical and economic evaluations being performed on the most 
promising options. One of the most promising control methods is 
pretreatment of the waste with a lime/limestone mixture; this pro- 
duces a waste with no acid-forming tendencies for times up to sev- 
eral months, during which time it may be possible to dispose of the 
treated waste in a nonreactive environment. The cost of this option 
is comparable to that of the commonly used lime neutralization of 
the acid drainage. Other experiments have investigated, in consider- 
able detail, the economic and environmental advantages and disad- 
vantages of codisposing the wastes with 37 naturally occurring soils 
and industrial wastes. These methods look promising only under 
certain conditions, but are in general an order of magnitude less ef- 
fective than existing controls or the lime/limestone disposal 
method. 


29888 (LA—8825-PR) Radioactive emissions from coal 
production and utilization. Second annual progress report, 
October 1, 1979-September 30, 1980. Wagner, P.; Greiner, 
N.R. (Los Alamos Scientific Lab., NM (USA)). Jul 1981. 
Contract W-7405-ENG-36. l6p. NTIS, PC A02/MF AOI. 
Order Number DE81028821. 

During FY 80 we analyzed a variety of coals and coal-relat- 
ed solids for radionuclide content, we leached a number of solids 
and analyzed the leachates, and we measured the emanation from a 
variety of coals and related solids. The purpose of these investiga- 
tions is to establish a suitable data base from which to evaluate the 
magnitude of the radiologic hazards from coal use, and if warrant- 
ed, to devise control technology to mitigate the hazards identified. 
Based on the limited number of samples received, our studies indi- 
cate that the coals, related solids, their leachates, and emanations 
present very little radioactivity of environmental concern. Most of 
the solid samples and their ***Rn emanations pose a hazad compa- 
rable to that of ordinary soils. Some of the fly ashes may be excep- 
tions. Two samples showed elevated 7**Ra, 7!°Pb, and *!°Po levels 
in the small particle fractions. None of the leachates prepared ex- 
ceeds the maximum permissible concentration (MPC) in Code of 
Federal Regulation (CFR)-10 for any of the ***U of ***Th series 
radionuclides; most are a few percent or less of the MPC. 


29889 (ORNL/TM—7663) Application of materials-char- 
acterization techniques to coal and coal wastes. Lauf, R.J. 
(Oak Ridge National Lab., TN (USA)). Aug 1981. Contract 
W-7405-ENG-26. 75p. NTIS, PC A04/MF AOl. Order 
Number DE81026087. 

The purpose of the present work has been to adapt standard 
techniques of materials science to the problem of characterizing 
coal wastes. Transmission electron microscopy provided a detailed 
view of the microstructures of submicron fly ash particles while re- 
flected-light microscopy provided a complementary study of larger 
ones. Electron microprobe analysis was helpful in relating micros- 
tructural features to chemical and mineralogical factors, and ion mi- 
croprobe mass analysis produced elemental distribution maps for 
large inhomogeneous particles. X-ray diffraction provided a broad 
overview of the phases present in different ash samples so that the 
effect of coal mineralogy could be appreciated. Several experiments 
were conducted to identify the location of certain trace elements. It 
was found that copper, chromium, cobalt, nickel, vanadium, and 
cadmium appear to be associated with microscopic framboidal 
pyrite in the coal. After combustion, these elements are segregated 
in those fly ash particles representing the oxidized remains of the 
framboids. The distribution of lead, arsenic, molybdenum, sulfur, 
and possibly zinc appears to rely on volatilization in the combustion 
zone followed by vapor-phase transport. Thus, these elements 
would most likely be found at or near the surfaces of fly ash parti- 
cles. However, vacuum heating experiments indicate that the cur- 
rent vaporization/condensation model might be an oversimplifica- 
tion. A model was developed to predict cenosphere formation ten- 
dencies on the basis of ash chemistry. 
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REFER ALSO TO CITATION(S) 29767, 29801, 29879, 29883, 29887, 30879, 
31193 


29890 (ARI-RP—66) Third quarterly technical summary 
report on the homogeneous production and removal of NO/ 
sub x/ from combustion exhaust flows. Silver, J.A. (Aero- 
dyne Research, Inc., Bedford, MA (USA). Center for 
Chemical and Environmental Physics). May 1981. Contract 
AC21-80MC14737. 30p. NTIS, PC A03/MF AO1. 

The addition of ammonia to the exhaust stream of stationary 
combustors is a promising approach toward reducing NO/sub x/ 
emissions. The use of high sulfur-content fuels will produce moder- 
ate quantities of SO. and other sulfur-bearing compounds which 
may affect the effectiveness of this thermal deNO/sub x/ process. 
Modeling efforts indicate that the presence of SOz is slightly benefi- 
cial in removing NO above 1250K. In addition, experiments show 
that the ammonia species (NH/sub i/, i = 1,2,3) have no apprecia- 
ble reaction rate with SO2. An explanation of the effect of SO2 on 
the thermal deNO/sub x/ process is presented, as well as prelimi- 
nary calculations leading to the measurement of the key reaction of 
H + SOs. 


29891 (CONF-800718—, pp 141-142) Interaction of sta- 
bilized coal waste and seawater. Wilke, R.J. (State Univ. of 
New York, Stony Brook); Dayal, R. 1980. NTIS (US Sales 
Only), PC A10/MF AOl1. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

A research program is described which is intended to deter- 
mine the environmental suitability of utilizing stabilized coal wastes 
such as scrubber sludge and fly ash for the construction of artificial 
marine reefs. The compositional and structural changes in the stabi- 
lized waste as a result of exposure to seawater are examined. 


(ACR) 


29892 (DOE/ET/11026—T1) Simultaneous high-tempera- 
ture removal of alkali and particulates in a pressurized gasifi- 
cation system. Final technical progress report, October 1978- 
October 1980. Mulik, P.R.; Ciliberti, D.F.; Alvin, M.A.; 
Ahmed, M.M.; Bachovchin, D.M.; Keairns, D.L. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). Feb 1981. Contract AC21- 
78ET11026. 183p. (FE—3245-23). NTIS, PC AO9/MF AO1. 
Order Number DE81025901. 

This final project report summarizes the results of extensive 
thermodynamic and preliminary experimental studies that have 
identified the use of aluminosilicate materials for simultaneously re- 
moving volatile alkali and particulate released during pressurized 
gasification of coal. The gettering capacity of three selected materi- 
als has been evaluated in a bench-scale reactor operating at 1114 
kPa total pressure and 1123 to 1173 K in alkali-laden inert and sim- 
ulated fuel gas environments. At 1123 K alkali gettering results 
through insoluble complexes, while at 1173 K saturation of the in- 
soluble complex is completed, with gettering occurring mainly 
through soluble complexes. The gettering mechanism will be delin- 
eated through future thermogravimetric studies in a proposed pro- 
gram extension. 


29893 (DOE/MC/08333—167, pp 301-326) Surface en- 
richment of aluminosilicate minerals and coal combustion ash 
particles. Stinespring, C.D.; Stewart, G.W. (Morgantown 
Energy Technology Center, WV). 1981. NTIS, PC A99/ 
MF AOl. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Auger electron spectroscopy has been used to provide evi- 
dence of surface segregation in illite, an aluminosilicate mineral rep- 
resentative of those which produce coal combustion ash particles. 
For the temperature range of 150 to 1100°C, the segregation of Fe, 
K, Ca, and S has been observed, and the temperature dependence 
of the segregation levels of these elements has been determined. A 
comparison of these results with the reported data for surface en- 
richment of coal combustion as particles indicates that the segrega- 
tion levels of Fe, K, Ca, and S in heated illite are comparable to 
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the levels observed for the ash particles. Order-of-magnitude calcu- 
lations indicate that appreciable segregation may occur on a time 
scale compatible with the residence time of ash particles in the 
combustor. These results are particularly significant because the 
surface enrichment of coal combustion ash has been generally at- 
tributed solely to adsorption/condensation processes. Thus, the 
conclusion of this work is that the surface composition of coal com- 
bustion ash particles will be determined by a number of physical- 
chemical processes including segregation, adsorption/condensation, 
desorption/evaporation, and gas-surface reactions which may occur 
on the surface of the ash particle. A complete understanding of the 
surface composition of the ash will, therefore, require a knowledge 
of the thermodynamic and kinetic parameters for these processes. 


29894 (DOE/PC/30296—T1) Advanced pulverized-coal 
combustor for control of NO/sub x/ emissions. Third quar- 
terly report, April 1-June 30, 1981. Pam, R.L.; Suttmann, 
S.T.; Kelly, J.T.; Chu, E.K. (Acurex Corp., Mountain 
View, CA (USA). Energy and Environmental Div.). 31 Jul 
1981. Contract AC22-80PC30296. 20p. NTIS, PC A02/MF 
A0O1. Order Number DE81029124. 

The program uses an idealized one-dimensional combustor, 
incorporating fuel staging. A comprehensive computer model is 
being developed under the program to allow NO mechanisms and 
rates to be extracted from the experimental data. During the quar- 
ter, initial PROF code runs led to extensive debugging efforts. A 
simplified radiation model formulation and devolatilization model 
are also described. Combustor installation was completed and sha- 
kedown begun. Full-scale work in Japan utilizing fuel staging con- 
cepts is summarized in terms of its NO/sub x/ reduction potential. 


29895 (EGN—96) Coal fly ash: a review of the literature 
and proposed classification system with emphasis on environ- 
ental impacts. Roy, W.R.; Thiery, R.G.; Schuller, R.M.; 
Suloway, J.J. (Illinois State Geological Survey, Urbana 
(USA)). Apr 1981. 69p. NTIS, PC A04/MF AOI. 

This comprehensive review of the scientific literature on fly 
ash generated by coal burning power plants cites studies reported 
in 284 publications up to September 1980. General conclusions are 
formulated, on the basis of data compiled from this review, on the 
physico-chemical characteristics of the solid waste and the possible 
environmental impacts of its disposal. Fly ash is composed of fine- 
grained particles that have a variable morphology and consist pri- 
marily of an amorphous glassy material. The elemental composition 
of fly ash is highly variable and directly related to compositional 
variations in the parent coals and to the operational characteristics 
of the individual power plants. Some elements are concentrated 
(enriched) on fly ash particle surfaces. While the glass-like particles 
are essentially insoluble in water, the enriched surface elements 
may be soluble and therefore available to the environment upon 
leaching of the solid waste. Fly ash leachates also demonstrate a 
great deal of variability in chemical composition. Toxicity studies 
suggest that fly ash leachates may adversely effect aquatic ecosys- 
tems, while the solid material may be hazardous to terrestrial eco- 
systems by direct external reactions (skin, eyes, etc.) or reactions in 
the respiratory tract or alimentary canal. The predominant method 
of fly ash disposal is by wet sluicing to on-site ash ponds. The 
greatest use of the solid waste is as an additive to concrete mixture; 
several other schemes for using the solid waste have been pro- 
posed. Plants grown experimental fly ash amended soils have 
shown enrichment of certain chemical constituents in plant tissues. 
A classification system for fly ash is proposed in this paper; this 
system should aid in systematic fly ash research and in the discus- 
sion of fly ash properties. 


29896 (EPRI-CS—1885) Study of gypsum crystal nuclea- 
tion and growth rates in simulated flue gas desulfurization liq- 
uors. Final report. Randolph, A.D.; Etherton, D. (Arizona 
Univ., Tucson (USA). Dept. of Chemical Engineering). Jun 
1981. 69p. NTIS, PC A04/MF AOl. Order Number 
DE81903782. 

The kinetics of gypsum crystal nucleation and growth rates 
were measured in flue gas desulfurization (FGD) scrubber liquors. 
Variables studied were parent seed crystal size and mass; the organ- 
ic additives citric acid, adipic acid, sodium dodecylbenzene sulfon- 
ate, and Calgon CL246 polyacrylic acid formulation; and pH. Citric 
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acid produced gypsum crystals with a more favorable columnar 
structure. Lower pH resulted in increased nucleation rates. Stable 
secondary nucleation was observed in the presence of retained 
parent gypsum seed crystals of size > 150 ym. Growth and nuclea- 
tion rates were correlated using reaction kinetic models. These ki- 
netics were then used in rigorous computer simulations to predict 
crystal-size distribution (CSD) with different scrubber configura- 
tions. Scrubber process configurations employing classified product 
removal were calculated to produce a gypsum sludge having a 
mean particle size up to twice as large as the particle size with un- 
classified operation. 


29897 (EPRI-EA—1886) Biocide usage and ash-handling 
practices at selected operating steam electric plants. Final 
report. Bergesen, C.A.E. (Atomic Industrial Forum, Inc., 
Washington, DC (USA)). Jun 1981. 90p. NTIS, PC A05/ 
MF AOl1. Order Number DE81903740. 

The objective of the project was to expand the Atomic In- 
dustrial Forum (AIF) POWER data base to include subsets contain- 
ing state-of-the-practive information on biocide usage and ash han- 
dling systems at steam-electric generating plants in the United 
States. The work by AIF involved obtaining documents and data 
on all operating or planned units, confirming the data, and building 
specific POWER data base subsets on biocides and ash. This report 
contains a description of the POWER data base with emphasis on 
summarizing the contents of the subsets containing biocides and ash 
information. Tables have been prepared to indicate what types of 
data are not present in the data base for power plants exceeding a 
capacity of 100 MWe. 


29898 (LA-UR—81-1904) Environmental control technol- 
ogy for coal cleaning wastes. Wagner, P.; Heaton, R.C.; 
Wangen, L.E.; Nyitray, A.M.; Jones, M.M. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 20p. (CONF-8106109—1). NTIS, PC A02/MF AOi. 


Order Number DE81025331. 

From Workshop on processing needs and methodology for 
wastewaters from the conversion of coal, oil shale and biomass to 
synfuels; Germantown, MD, USA (Jun 1981). 

Chemical and mineralogical examination of coal wastes and 
their drainages has led us to consider three approaches to solution 
of the coal waste drainage problem. The first is alteration of the 
waste to render it non-polluting. Calcining of the waste has been 
shown to be an effective way of accomplishing this, but the cost of 
this technique is too high for it to be of any use. The second ap- 
proach is codisposal of the coal waste with neutralizing and/or ab- 
sorbing agents. The best way to implementing this approach is se- 
quential slurry coating of the coal waste with lime and limestone, 
which is both effective and inexpensive. This is probably the best of 
the one-time treatments which we have evaluated when both effec- 
tiveness and cost are considered. Unfortunately this approach suf- 
fers from a lack of permanence and must be augmented with some 
other method of permanent diposal. The third approach to control- 
ling coal waste effluent is to collect and treat the drainages. Per- 
haps the most effective way of doing this is by alkaline neutraliza- 
tion of the drainages. This is currently the most widely used tech- 
nique for this purpose, because of its simplicity and availability. We 
have shown that it is effective provided that the iron is oxidized to 
the plus three oxidation state, and that the cost of this treatment is 
low. However, the need for continued treatment into the indefinite 
future must be considered a severe limitation. 


29899 (PB—81-801110) Coal mine waste. 1964-November 
1980 (citations from the NTIS data base). Report for 1964- 
November 1980, Hundemann, A.S. (National Technical In- 
formation Service, Springfield, VA (USA)). Dec 1980. 
233p. NTIS PC NO1/MF NOI. 

Research topics cover coal mining refuse, refuse dumps, and 
spoil. Studies on disposal, utilization, environmental impacts, and 
testing of these wastes are included, as are reports on land reclama- 
tion and spoil bank safety. (This updated bibliography contains 224 
citations, 29 of which are new entries to the previous edition.) 
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REFER ALSO TO CITATION(S) 29769, 29778, 29792, 29793, 29797, 29798, 
29800, 29802, 29804, 29805, 29806, 29814, 29817, 29887, 30483, 31195, 31295 


0110 Reserves And Exploration 


29900 (DOE/ET/14693—T2) Peat deposits of Croatan 
Forest Craven, Jones, and Carteret Counties, North Carolina, 
Ingram, R.L.; Otte, L.J. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Geology; Kent State Univ., OH (USA)). 
Jun 1981. Contract ACO1-79ET 14693. 24p. NTIS, PC A02/ 
MF AOl1. Order Number DE81028600. 

The Croatan Forest peats are located about 15 miles south of 
New Bern, North Carolina, in 5 separate deposits in southwestern 
Craven County and adjoining parts of Jones and Carteret counties. 
Except for some channels where the peat may be 6 to 10 ft thick, 
the peat lies in broad shallow depressions and increases in thickness 
from 0 ft at the margins to about 6 ft in the interior of the deposits. 
The deposits occupy an area of 35,000 acres (55 sq mi) containing 
about 27 million tons of moisture-free peat. The deposits greater 
than 4 ft thick occupy an area of 11,500 acres containing about 14 
million tons of peat. Surface elevations of the peat range from 
about 40 ft in the northwest to about 30 ft in the southeast. Two 
main types of peat are present: (1) a brown, decomposed fibrous 


.peat usually found at the base of the thicker peats, and (2) a black, 


fine-grained, highly decomposed humic peat that usually overlies 
the fibrous peat. The moisture content ranges from 65 to 95% with 
an average of 82% and usually increases with depth and with in- 
creasing total thickness of peat. Away from the margins and bot- 
toms of the deposits, the ash content is usually less than 5%. Heat- 
ing values for the low ash peats range from 8900 to 11,000 Btu/Ib 
with a median of 10,300. The sulfur content ranges from 0.1 to 
0.3% with a median of 0.2%. 


0120 Mining 


REFER ALSO TO CITATION(S) 29777, 29933, 31067 


29901 (CONF-800716—, pp VIII.1-VIII.5) Drilling hori- 
zontal holes in coal with water jets. Timmerman, M. (Sandia 
National Labs., Albuquerque, NM); Barker, C.R. 1980. 
NTIS, PC A99/MF AOl1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Holes drilled horizontally into coal beds from a vertical hole 
can be used to drain methane from gassy coal prior to mining and 
to link vertical wells for underground coal gasification. A device 
using high pressure water jets to drill those holes is being devel- 
oped by Sandia National Laboratories. The drilling head is lowered 
down a vertical hole on an articulated drill string, rotated to the 
horizontal at the coal seam and advanced into the coal. Instruments 
in the drill string provide hole pitch and azimuth data to the driller 
on the surface. An additional system, using natural gamma detec- 
tors, radar or sonar techniques, is being developed to locate the 
drilling head relative to the roof and floor of the coal seam while 
drilling. A pitch control on the drilling head, operable from the 
surface, enables the driller to use this information to control drilling 
direction and keep the hole in the coal. First prototypes of the 
drilling head and the rotation mechanism have been built and 
tested. Holes with diameters between six and eight inches have 
been drilled at rates of one to two feet per minute for distances up 
to 35 feet. Continuing development work is described. 


29902 (DOE/ET/11268—T1) Preliminary feasibility 
study of tandem dragline/BWE mining approach. Final 
report. (Skelly and Loy, Harrisburg, PA (USA)). Aug 1981. 
Contract ACO1-79ET11268. 127p. NTIS, PC AO7/MF AOl1. 
Order Number DE81029076. 

This study has acted as a catalyst to improve the understand- 
ing of past BWE practices, and to investigate the application of uti- 
lizing draglines and BWEs working in tandem. Due to the BWE’s 
design and nature of operating, it is considered to be the fastest 
system for delivering overburden materials from the digging face to 
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its final reclamation areas. Because of the extreme size of the in-pit 
BWEs and other inherent problems, their development has re- 
mained relatively stagnate. Research should be directed towards ef- 
fective utilization of the smaller but equally productive benchtype 
wheels. This type of BWE, because of its size, demonstrates better 
mobility in addition to withstanding shock leading when rocks or 
boulders are encountered; also, by being out of the active pit its 
production is not hampered due to the major stripping unit being 
down or vice versa. This smaller BWE, when coupled with a form 
of cross pit conveyance system should prove to be very effective 
working in tandem with a dragline. Further research should also be 
directed toward the application of BWEs into other coal producing 
areas of the country, especially the lignite coalfield of the south- 
west. The overburden geology of this region is characterized by 
massive amounts of virtually rock-free unconsolidated materials 
which are conducive to BWE’s applications. Research should be 
undertaken to establish a simple yet accurate field method for de- 
termining overburden characteristics. This is by far the most criti- 
cal of the variables to be considered. From this determination, cut- 
ting resistance factors can be applied and an analysis made of the 
volume of material compatible with current BWE design. 


29903 (DOE/PC/42255—2) Professional technical sup- 
port services for the Mining Equipment Test Facility. First 
quarterly technical progress report, April 14-June 30, 1981. 
Garson, R.C. (Pittsburgh Univ., PA (USA)). Jul 1981. Con- 
tract AC22-810C42255. 15p. NTIS, PC A02/MF AOI. 
Order Number DE8 1025484. 

The Department of Energy recently began the operation of 
its Mining Equipment Test Facility. One component at that facility 
is the highly sophisticated Mine Roof Simulator (MRS) for research 
and development of roof support equipment. Because of its previ- 
ous experience, the University of Pittsburgh was contracted to 
assist the Facilities Manager by providing professional technical 
support services, principally for the MRS. This technical progress 
report briefly describes the services provided during the reporting 
period and planned for the next period. No significant technical dis- 
closures of interest to those not associated with the MRS are con- 
tained herein. 


29904 (EGN—90) Hydrogeologic aspects of coal mining 
in Illinois: an overview. Cartwright, K.; Hunt, C.S. (Illinois 
Inst. of Natural Resources, Champaign (USA). State Geo- 
logical Survey Div.). Jan 1981. 19p. Illinois State Geologi- 
cal Survey Division, Champaign, IL. Order Number 
DE8 1903624. 

Water has generally not been a significant problem in Illinois 
mining, although most Illinois coal mines (both surface and under- 
ground) lie partly or completely below the water table. Water-re- 
lated problems in and around mines are likely to increase as it be- 
comes economically feasible to open or expand surface mines in 
areas with thicker and more permeable overburden and to place un- 
derground mines at greater depths. Detailed study of the hydrogeo- 
logy of mining areas before, during, and after mining can help pre- 
vent problems that may occur. Such analysis should include: (1) a 
study of the topography of the land surface and patterns of surface 
flow (especially for surface mines); (2) the identification and char- 
acterization of aquifers in the glacial drift and in the bedrock; (3) an 
estimate of the effects of surface or ground water flow on mining; 
and (4) an evaluation of the effects of mining on surface streams 
and on aquifers. With this information mines can be designed to be 
productive, efficient, and environmentally sound. 


29905 (PB—81-125262) Evaluation of fluorescent lighting 
systems in various underground coal mines. Final report, May 
1975-June 1978. Ketler, A.LE. (QCENCO, Inc., Blairsville, 
PA (USA)). May 1979. Contract H0252058. 110p. NTIS, 
PC A06/MF AOl1. 

This report describes a variety of coal mining lighting pro- 
jects that were funded by the Bureau of Mines to obtain under- 
ground lighting experience in support of new lighting requirements 
for underground coal mines. Some of the variables covered were 
low and high coal, narrow and wide entries, conventional and con- 
tinuous mining, ac and dc power, bituminous and anthracite coal, 
machine mounting, and area lighting. 
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29906 Prag of small scale mining. Meyer, R.F.; 
Carman, J.S. (eds.). New York, NY; McGraw Hill (1978 ). 
524p. (CONF-781 1184—). 

From 1. international conference on the future of small-scale 
mining; Queretaro, Mexico (27 Nov 1978). 

The first international conference on the future of small scale 
mining was sponsored by The United Nations Institute for Training 
and Research (UNITAR) and The Consejo de Recursos Minerales 
and Secretaria de Patrimonio y Fomento Industrial (SEPAFIN) of 
the Government of Mexico and held 26 November-5 December 
1978, at Jurica, Queretaro, Mexico. Six papers have been entered 
individually into EDB. The papers mainly concern small metal 
mining operations and only those concerning coal, uranium, and oil 
shales have been entered. (LTN) 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 29843, 29898 


29907 (CONF-800716—, pp VI.1-VI.12) Methanol from 
UCG for methanol-coal slurry transportation system. Deepak, 
K.; Coghill, D.R.; Bonnell, R.W. (Cities Service Co., Tulsa, 
OK). 1980. NTIS, PC A99/MF AO1. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Surface mineable coals extend to 60 meters (200 feet) below 
the earth surface and coals amenable for UCG lie between 60 
meters (200 feet) and 915 meters (3000 feet) below the surface. A 
conceptual process scheme is presented which delivers energy from 
both of these coal resources. The gas produced by UCG requires a 
mine mouth user for economic reasons. Converting this gas to 
methanol, which can then be used as a transporting medium for 
surface mineale coal, resolves this problem. Preliminary economics 
of producing methanol from gas obtained via UCG are included. 
Coal/water slurry pipelines, currently in operation in the US, trans- 
port a small fraction of the domestic coal production. However, the 
slurry pipeline network will increase as the demand for coal ex- 
pands. The transportation of water from western states faces polliti- 
cal opposition. Production of methanol to replace water as the 
transporting medium would provide additional local economic 
growth, eliminate the stigma of interstate water transportation and 
prove to be politically preferable. Methanol has significant advan- 
tages over water as a slurry medium. Most importantly, the metha- 
nol has value as a fuel, eliminating the necessity for coal/slurry sep- 
aration and greatly increasing the net delivered energy. Coal seams 
deeper than 60 meters (200 feet) are not suitable for strip mining 
and are excellent candidates for in-situ gasification to produce syn- 
thesis gas. Subsequent conversion to methanol can be accomplished 
with commercial technology and is economically competitive with 
methanol from traditional feedstocks. In this manner, the regional 
coal resource (both mineable and unmineable) can be more ade- 
quately utilized. 


29908 (CONF-810814—6) Selective separation of coal 
feedstocks for conversion by magnetic separation techniques. 
Hise, E.C.; Holman, A.S. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF AO1. Order Number DE81028060. 

From 91. national meeting of the American Institute of 
Chemical Engineers; Detroit, MI, USA (16 Aug 1981). 

The Open-Gradient Magnetic Separation (OGMS) technique 
can separate particles on the basis of small differences in magnetic 
susceptibility. The highly reactive coal macerals are diamagnetic 
while the minerals and less reactive macerals range from slightly 
diamagnetic to paramagnetic with the pyritic minerals exhibiting 
the greatest positive magnetic susceptibility. OGMS can spread a 
falling stream of fine coal into a spectrum permitting the physical 
separation of these several maceral and mineral groups. Several 
eastern bituminous coals have been selectively separated into five to 
ten fractions. Petrographic examination of these separated fractions 
shows a concentration of the maceral and mineral groups in the ap- 
propriate fractions. It is proposed that the selective separation of 
the most reactive macerals, as well as of those minerals that exhibit 
a catalytic effect, can enhance the efficiency of coal conversion. 
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29909 (DOE/MC/14266—T7) Coal materials handling - 
classifier evaluation. Quarterly progress report, April - June 
1981. Rogers, R.S.C. (Kennedy Van Saun Corp., Danville, 
PA (USA)). 1981. Contract AC21-80MC14266. 25p. NTIS, 
PC A02/MF AO1. Order Number DE81026439. 

This is the third and final Quarterly Progress Report for 
DOE Contract No. DE-AC21-80MC14266, Coal Materials Han- 
dling - Classifier Evaluation. It covers the period 1 April - 30 June 
1981. The project is divided into seven tasks which are grouped 
into three general phases of work: Preparation Phase, Testing and 
Data Reduction Phase and Reporting Phase. The following summa- 
rizes progress made during the present quarter. Under the Prepara- 
tion Phase, the final shipment of study coal has been delivered to 
KVS and the vari-mech classifier has been modified for testing. 
The sizing and data analysis methodologies have been revised. The 
revised methodologies have been described and demonstrated. 
Under the Testing and Reduction Phase, 15 shakedown tests and 39 
of the 96 tests described in the PROGRAM PLAN MANUAL 
have been completed to date. Additional tests of the centrifugal 
classifier using a third circuit feed size and coals of relatively high 
and low moisture have also been conducted. Size selectivity func- 
tions have been determined for the majority of tests performed to 
date. 


29910 (DOE/MC/14266—T8) Coal materials handling: 
classifier evaluation. Quarterly progress report, January- 
March 1981. Rogers, R.S.C. (Kennedy Van Saun Corp 
Danville, PA (USA)). 1981. Contract AC21- 80MC14266. 
22p. NTIS, PC A02/MF AO1. Order Number DE81029285. 

The centrifugal classifier and ductwork have been fabricated 
and installed in the KVS Test Facility. The Program Plan has been 
reviewed and approved by the DOE Technical Project Officer. 
The sizing procedures and data analysis methodology have been de- 
rived, developed and experimentally verified. Under the Testing 
and Data Reduction Phase, shakedown testing of the centrifugal 
classifier in closed circuit with the air-swept ball mill has been suc- 
cessfully completed. The open circuit testing of the centrifugal clas- 
sifier has also been completed and the analysis of data from this 
testing is underway. This completes roughly one-third of this phase 
of the project work. 


29911 (DOE/MC/14603—T6) Progress report for July 
1981. (Cons: “gs Construction Systems, Inc., Santa Ana, CA 
(USA)). 1981. Contract AC21-80MC14603. 4p. NTIS, PC 
A02/MF AO1. Order Number DE81028918. 


29912 (EPRI-CS—1880) Control systems in coal-prepara- 
tion plants. Final report. Wells, C.H. (Envirotech Corp., 
Palo Alto, CA (USA). Envirotech Measurement Systems 
Div.). Jun 1981. 130p. NTIS, PC AO7/MF AOl. Order 
Number DE81903784. 

This report for RP1338-1 presents the results of a prelimi- 
nary assessment of control systems in coal preparation plants. This 
is Phase I of a project dealing with US coal-cleaning instrumenta- 
tion and automation. During this project phase, 12 coal-cleaning 
plants were investigated to determine current instrumentation and 
control practices. At each plant, the plant manager and operators 
were interviewed, and four coal-cleaning plant design firms were 
surveyed to determine their attitudes toward new and improved 
coal-cleaning instrumentation and control systems. General findings 
of the project are that instrumentation in current coal-cleaning 
plants is relatively primitive and that often even the most basic op- 
erations, such as fluid levels and cleaning media gravities, are not 
automatically controlled. Even when control instrumentation is in- 
stalled, it is not adequately maintained. The report concludes that 
the lack of control systems in coal-cleaning plants is attributable to 
a lack of economic incentives due to past low coal prices and to the 
fact that reliable instrumentation has generally not been available. 
The Continuous On-line Nuclear Analyzer of Coal (CONAC), de- 
veloped under RP983, could help to alleviate this situation by pro- 
viding on-line measurements on a real-time basis. The report details 
possible uses of instrumentation and controls in all phases of coal 
cleaning, from feed control to automated operation of unit process- 
es. It also discusses possible economic gains that could result from 
tighter product quality control and consequent higher clean-coal 
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29913 (EPRI-WS—80-141, pp 14.1-14.15) Prospect for 
economically clean coal. Ehrlich, S. Jul 1981. 
NTIS, PC AL/MF AOl. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Coal cleaning is an old art that exploits straightforward dif- 
ferences between coal matter and ash-forming minerals. Liberation 
is always the first step; here the minerals are broken loose from the 
coal structure. Separation is then the next step in which the low 
density of coal and/or its hydrophobicity are used to separate coal 
from ash. The cost and complications arise because fine coal and 
coarse coal must be treated separately and because some particles 
contain both coal and ash. This paper will explain the basic princi- 
ples by way of a set of graphics. The important tradeoffs between 
capital investment, recovery of coal (or loss of BTu’'s to waste) and 
effectiveness of cleaning (reduction of ash and sulfur) are explained. 
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REFER ALSO TO CITATION(S) 29834, 29894, 30477, 30478, 30479, 30482, 
30483, 30484, 30485, 30486, 30488, 30489, 30502, 30503, 30504, 30505, 30506, 
30507, 30509, 30510, 30512, 30513, 30515, 30516, 30517, 30518, 30519, 30520, 
30521, 30522, 30523, 30524, 30525, 30526, 30528, 30530, 30531, 31116, 31117 


29914 (CONF-800716—, pp VIII.48-VIII.64) In situ 
complete coal combustion for power generation. Maslan, F. 
(KETRON, Inc., Rosslyn, VA). 1980. NTIS, PC A99/MF 
AOl. 

From 6. underground coal conversion symposium; Afton, 
OK, USA (13 Jul 1980). 

Complete underground coal combustion (UCC) with air fol- 
lowed by surface conversion of the sensible heat of the gases to 
electricity offers a developing technology for utilizing much of the 
coal resource, both bituminous and subbituminous. Several UCC 
systems were conceptually designed and analyzed. The economics 
and environmental consequences of these systems when compared 
with alternate methods for generating electricity show significant 
advantages in cost and low environmental impacts. Analysis indi- 
cates that complete in situ combustion is economically competitive, 
especially in small plant sizes, and is a worthwhile partner technol- 
ogy to underground coal gasification in all parts of the country. In 
this study, concepts for the use of small decentralized underground 
coal combustion plants have been proposed. The economics of 
these plants, both capital and operating, are favorable, with operat- 
ing costs of 22 to 33 miles per kilo-watt-hour. This idea of utilizing 
UCC for decentralized small power plants capable of exploiting se- 
lected coal resources is an important new concept. Comparison of 
UCC economics with that of other proposed alternative methods 
for the manufacturer of electricity shows that it is either competi- 
tive or cheaper. 


29915 (DOE/ET/10686—T1) Formation and control of 
fuel-nitrogen pollutants in catalytic combustion of coal-de- 
rived gases. Final report. Walsh, P.M.; Bruno, C.; Santa- 
vicca, D.A.; Bracco, F.V. (Princeton Univ., NJ (USA). 
Dept. of Mechanical and Aerospace Engineering). 1 Feb 
1980. Contract AS21-77ET10686. 140p. (FE—2762-9). 
NTIS, PC A07/MF AO1. Order Number DE81025534. 

The objective of this program has been the elucidation of 
the mechanism of high temperature catalytic oxidation of coal-de- 
rived gases, including their individual constituents,and the effects of 
sulfur and nitrogen impurities. Detailed experimental data were ob- 
tained and a two-dimensional model is being developed and tested 
by comparison with the experimental data. When complete, the 
model can be used to optimize designs of catalytic combustors. The 
model at present includes axial and radial diffusion and gas and sur- 
face chemical reactions. Measured substrate temperatures are input 
in lieu of complete coupling of gas and solid energy conservation 
equations and radiative heat transfer. Axial and radial gas tempera- 
ture and composition profiles inside a catalyst channel were com- 
puted and compared with experimental measurements at the cata- 
lyst outlet. Experimental investigations were made of carbon mon- 
oxide and medium-Btu gas combustion in the presence of platinum 
supported on a monolithic Cordierite substrate. Axial profiles of 
substrate temperature, gas temperature, and gas composition were 
determined at different gas velocities and equivalence ratios. The 
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effects of H2S and NHs in the medium-Btu gas were also investigat- 
ed. Systems were proposed for making resonance absorption and 
Raman scattering measurements of gas temperature and/or species 
concentrations in a catalytic reactor. A new pulsed multipass 
Raman scattering technique for increasing photon yield from a scat- 
tering volume was developed. 


29916 (DOE/MC/08333—167) Proceedings: high-tem- 
perature, high-pressure particulate and alkali control in coal- 
combustion process streams. (Science Applications, Inc., 
McLean, VA (USA)). 1981. Contract AM21-78MC08333. 
697p. (CONF-810249—). NTIS, PC A99/MF A0Ol1. Order 
Number DE81026317. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

This document contains papers presented at the Department 
of Energy's Contractor Review Meeting on High Temperature, 
High Pressure Process Particulate and Alkali Control in Coal Com- 
bustion Process Streams. It was sponsored by the Morgantown 
Energy Technology Center and was held in Morgantown, West 
Virginia on February 3-5, 1981. The purpose of the meeting was to 
provide a forum for the exchange of information based on presenta- 
tions reflecting recent progress in the technology development, 
device and instrumentation testing. The initial sessions focused on 
where PFBC power systems are, where they are going, and the 
role cleanup technology does and will play so as to place the work 
in perspective. In addition, the most recent large-scale PFBC work 
was reviewed to establish the current level of development for 
PFBC in general and the cleanup technology in particular. The 
problems involved in alkali formation and control were also as- 
sessed. Forty-one papers have been entered individually into EDB 
and ERA. (LTN) 


29917 (DOE/MC/08333—167, pp 21-26) TEA Grimeth- 
orpe Project. Byam, J. (Dept. of Energy, Morgantown, 
WV). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The Grimethorpe IEA Project, an experimental pressurized 
fluidized-bed combustor system built and operating as an extension 
to the National Coal Board Power Station adjacent to Grimethorpe 
Colliery, Yorkshire, England, is summarized. 


29918 (DOE/MC/08333—167, pp 234-241) Data base 
and experimental studies of gas phase alkali ... SO. interac- 
tions. Abramowitz, S.; Herron, J.T.; Tsang, W. (National 
Bureau of Standards, Washington, DC). 1981. NTIS, PC 
A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Thermodynamic and kinetic activities at NBS in support of 
the METC program on hot gas clean-up will be reviewed. Present 
and future data compilations, and evaluations as well as experimen- 
tal efforts will be described. With respect to the former the need 
and the strategy for generating a chemical transformation data base 
is developed. Experimental work will involve the application of 
mass spectroscopic and matrix isolation techniques for the detection 
and identification of reaction intermediates and products, as well as 
the determination of kinetic and thermodynamic properties. 


29919 (DOE/MC/08333—167, pp 275-300) Reactions of 
alkali containing species in combustion streams. Stewart, 
G.W. (Aerodyne Research, Inc., Bedford, MA); Chakra- 
barti, A.; Moore, W.R. 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The effect of alkali in coal combustion streams has received 
increased attention because of interest in combined cycle processes. 
In this paper, we discuss recent studies which describe alkali release 
during the pyrolysis of model organic molecules. The pyrolysis of 
sodium and potassium benzoate in an inert atmosphere show the re- 
lease of condensed ring organic molecules below 500°C with the 
alkali remaining in the condensed phase as an alkali carbonate and/ 
or oxide. At temperatures above 700°C in a gas stream containing 
CO, the alkali carbonate catalytically removes carbonaceous mate- 
rial producing CO. In the presence of SO2 and Os, the alkali car- 
bonate is converted to the alkali sulfate. Only above the decomposi- 
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tion temperature of the alkali intermediate is any gaseous alkali spe- 
cies observed. Kinetic parameters for the release of the organic spe- 
cies, as well as the decomposition of the alkali carbonate intermedi- 
ate product, have been obtained. The implications of the results of 
these studies on the removal and/or control of alkali in combined 
cycle process streams is discussed. 


29920 (DOE/METC/RI—178) Combustion of western 
coal in a fluidized bed. Abel, W.T.; Rice, R.L.; S J.Y.; 
Turek, D.G.; Ayers, W.J. (Department of Energy, Morgan- 
town, WV (USA). Morgantown Energy Technolo 
Center). Jul 1981. 32p. NTIS, PC A03/MF AO1. Order 
Number DE81028103. 

Subbituminous coals amount to over 25% of the National’s 
coal reserves and are located in dry areas. Fluidized-bed combus- 
tion (FBC) offers a clean stack gas without additional water re- 
quirement. A western subituminous coal from the Rosebud mine in 
Montana was burned in the 18-inch diameter FBC unit at the Mor- 
gantown Energy Technology Center (METC) to investigate its po- 
tential as an FBC fuel. In this study, bed temperature ranged from 
about 1450 to 1670°F and fluidizing air velocity ranged from 2.6 to 
4 t per second. The investigation included operating characteristics, 
SO, emission with and without added limestone, distribution of 
solids and solid components throughout the system; other pertinent 
data are reported. Sulfur retention was greatest at lower bed tem- 
peratures (1450°F). It was concluded that: sulfur dioxide emisson 
can be kept below the EPA limit of 1.2 1b/10® Btu without any 
added sorbent for bed temperatures below 1500°F; more stringent 
limits may require the addition of limestone. The NO/sub x/ emis- 
sion limit of 0.6 Ib NO2/10® Btu is met with excess air up to 25% 
and bed temperatures to 1670°F. Alumina (Al,Os) builds up in the 
fluidized bed during operation increasing from about 18% in the 
coal ash to over 65% in the final bed of these runs. At bed tem- 
peratures over 1500°F, some of the CaSO, particles formed are 
very fine and are rapidly carried out of the bed. Emissions from the 
18-inch fluidized-bed combustor, including toxic trace elements and 
mutagenic activity, were comparable to or lower than those from 
conventional power plants. 


29921 (DOE/PC/30229—T1) Thermal reactions of aro- 
matics with CaO. Technical progress report, September 1, 
1980-April 30, 1981. Longwell, J.P.; Ellig, D.L.; Krasniak, 
S.; Lai, S.C.K.; Williams, G.C.; Peters, W.A. (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). Jul 1981. 
Contract FG22-80PC30229. 63p. NTIS, PC A04/MF AOl. 
Order Number DE81028760. 

Experi~.:nts were performed near atmospheric pressure for 
the temperat” inge 550 to 950°C. Helium carrier gas containing 
3 mole % of vapor phase reactant was passed through approxi- 
mately 5.5-cm-deep, 0.7-cm-ID packed beds containing calcium 
oxide or quartz (for comparison studies). Contact times were ap- 
proximately 2 s and around 5 mg of pure compound were fed in 
each run. Reaction products and unreacted feed were collected and 
analyzed. Carbon balances were performed on selected runs. The 
effects of CaO source and the method of CaO preparation were 
also investigated. Extents of conversion, and product distributions 
for n-heptane cracking were similar for calcium oxide and for 
quartz. However, the temperature for removal of aromatic hydro- 
carbons from the helium hydrocarbon mixtures in the presence of 
calcium oxide was reduced 140 to 180°C from that with quartz. 
The temperature required for 20% conversion of each compound in 
the presence of calcium oxide and quartz respectively were: 1 - 
methylnaphthalene - 570 and 750°C; toluene - 685 and 828°C; ben- 
zene 750 and 890°C; and n-heptane 585 and 610°C. The reactivity 
of the aromatics increased with addition of a methyl group or a 
second aromatic ring to the molecule. Coke is the major product 
from the reaction of each aromatic. Methane yields from 1-methyl- 
naphthalene and toluene were lower in the reactions over calcium 
oxide. On a unit weight basis calcium oxide obtained by calcining 
calcium hydroxide at final reaction temperatures was more active 
for benzene cracking than CaO obtained by calcining limestone. 
Calcium oxide cracking activity declines as coke is deposited on its 
surface but may be at least partially regenerated by burning off the 
coke. Apparent activation energies obtained by fitting a single reac- 
tion first order decomposition model to the data were lower for ar- 
omatics cracking over CaO compared to quartz but the opposite 
effect was found for n-heptane. 
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29922 (DOE/PC/30294—3) Pulverized-fuel combustion: 
modeling and scaleup methodologies. Third quarterly report, 
April 1, 1981-June 30, 1981. Lewis, P.F.; Pugh, E.R.; Kemp, 
N.H.; Gelb, A.; Wolf, T. (Physical Sciences, Inc., Woburn, 
MA (USA)). Aug 1981. Contract AC22-80PC30294. 30p. 
(PSI-TR—280). NTIS, PC A0O3/MF AOl. Order Number 
DE8 1026546. 

Effort this quarter has continued on model improvements, 
and the data analysis task has begun. Specific work reported in- 
cludes: model of the heterogeneous reactions of coal chars, work 
on particle-particle collisions, improvements in the computer code 
to handle the stiff nature of the particle momentum and energy 
equations, and identification of a set of experiments with which to 
start the data analysis. Results of these efforts are: a model for het- 
erogeneous carbon reactions including OH and O reactions, a 
model for collisional drag effects, improved numerical stability of 
the code, and beginning of data analysis. 


29923 (DOE/PC/30305—T3) Study of the formation of 
submicron particulates generated by coal combustion. Third 
quarterly progress report, 1 April 1981-30 June 1981. Sher- 
man, P.M.; Glass, D.R. (Michigan Univ., Ann Arbor 
(USA). Dept. of Aerospace Engineering). Jul 1981. Con- 
tract FG22-80PC30305. 28p. NTIS, PC A03/MF AOI. 
Order Number DE81027447. 

Our objective is to investigate the formation of the very 
small particles so that we may prescribe combustion and heat trans- 
fer conditions which will prevent their formation. Emphasis has 
been largely on perfecting techniques for obtaining electron micro- 
scope data which can be correlated with variations in heat transfer 
and combustion parameters. To facilitate this much of the equip- 
ment has been improved for better control and access. Improve- 
ments include better sealing of the furnace tube; provision for mea- 
surement of the entire flow field downstream of the flame; better 
control of the exhaust stream; better control of the coal dust feeder; 
and better control of the temperature of the secondary air. Use of a 
new and advanced electron microscope has also been obtained on a 
regular basis. The present program has been focussing on particles 
in the 50 A to 0.1 micron range. These have been largely over- 
looked in the past because they are difficult to detect. As detection 
devices improved, the lower limit of the particle diameter consid- 
ered has been pushed to smaller and smaller values. It is relatively 
recently that the importance of the very small particles has 
emerged as an important problem. The difficulties in investigating 
the formation of the very small particles are manyfold. In order to 
photograph them a transmission electron microscope must be used. 
That means that a microscopically smooth and clean substrate 
which is transparent to the electron bean must be provided as a col- 
lection surface. 


29924 (DOE/PC/30306—T3) Basic combustion and pol- 
lutant-formation processes for pulverized fuels. Quarterly 
technical progress report No. 3, 1 April 1981-30 June 1981. 
Germane, G.J.; Smoot, L.D. (Brigham Young Univ., Provo, 
UT (USA). Combustion Lab.). 15 Jul 1981. Contract FG22- 
80PC30306. 46p. NTIS, PC A03/MF AO1. Order Number 
DE81027279. 

This contract study of basic combustion and pollutant forma- 
tion processes for pulverized solid fossil fuels includes coal chars 
derived from pyrolysis or gasification processes, and coal-water 
mixtures. Utilization problems with these fuels such as flame stabil- 
ity, fuel handling, pollutant emission, and ash and slag formation in 
large-scale furnaces may be fundamentally addressed in laboratory 
reactors using properly scaled operating variables. Characterization 
of coal-water mixtures (CWM) was initiated to identify handling 
factors which could affect the combustion and pollutant formation. 
Methods of CWM preparation and utilization have been studied to 
help define the approach to be used for this research. Careful 
design and utilization strategies can improve lab-scale similarity in 
certain areas with potential commercial-scale applications. The 
CWM reactor modifications embody design features for detailed 
space-resolved combustion studies and fabrication has begun. The 
reactor has been designed to handle up to 45 kilograms (100 
pounds) per hour of CWM, with precise control of the inside wall 
temperatures. Commercial and industrially produced chars were re- 
viewed to determine their status and availability. Six chars were 
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identified and requested. The literature survey was continued, de- 
termining those variables and factors that influence char reactivity. 
Provisions have been made to conduct characterization tests that 
will enable the selection of two of the six chars for the laboratory- 
scale combustor tests. 


29925 (DOE/PC/40265—1) Computational tools for pul- 
verized-coal combustion. First quarterly report, March 1981- 
June 1981, Oberjohn, W.J.; Fiveland, W.; Cornelius, D.K..; 
Wang, J.H.; Schnipke, R.J. (Kerson (James D.), Alliance, 
OH (USA); Babcock and Wilcox Co., Alliance, OH (USA). 
Research and Development Div.). Jul 1981. Contract AC22- 
81PC40265. 144p. NTIS, PC A07/MF AOl1. Order Number 
DE81028582. 

The general objective of this contract is to develop and 
verify a computer code capable of modeling the major aspects of 
pulverized-coal combustion. Achieving this objective will lead to 
design methods applicable to industrial and utility furnaces. The 
combustion model (COMO) is based mainly on an existing Babcock 
and Wilcox computer program. The model consists of a number of 
relatively independent modules that represent the major processes 
involved in pulverized-coal combustion. Version 1 of COMO will 
model all of the major features of pulverized-coal combustion but 
with a number simplifying assumptions. It will be used primarily to 
determine a satisfactory means of integrating the numerical models 
of the combustion processes into an overall combustion model, 
since this is perhaps the major challenge. Later versions will relax 
these assumptions and incorporate state-of-the-art combustion infor- 
mation. Detailed task descriptions have been prepared, literature 
searches conducted, and process models selected for Version 1. The 
formulation and coding of the models was initiated and, in some 
cases, comparisons with data and other predictions were made. 
Code development guidelines were prepared and reviewed; the 
guidelines present the information required to allow process mod- 
ules to be developed relatively independently, while providing for 
the subsequent integration of these modules into COMO. 


29926 (DOE/PC/40269—1) Combustion characteristics 
of fine-ground coal. Quarterly technical report, March 1-May 
31, 1981. (Institute of Gas Technology, Chicago, IL 
(USA)). Jul 1981. Contract AC22-81PC40269. 16p. NTIS, 
PC A02/MF AO1. Order Number DE81025439. 

This program consists of a research study to investigate the 
effect of coa! particle size on the flame characteristics of pulverized 
coal. The purpose is to determine if fine grinding will allow re- 
placement of oil by coal in some industrial applications. The Plant 
Engineering Development Department of General Motors Corpora- 
tion (GM) and the Research and Development Staff of York-Shi- 
pley, Inc. (Y-S), a major boiler manufacturer, are assisting IGT in 
this effort. These companies have offered to donate time to the pro- 
gram as industrial consultants. Pulverized coal will be fired at about 
2 million Btu/hr (approximately 160 lb/hr) in a special experimental 
furnace designed to collect data on the combustion and heat-trans- 
fer characteristics of flames. Combustion trials with No. 6 oil are 
also planned to allow for direct correlation with the coal combus- 
tion data. Some of the information to be obtained from this study 
will be a determination of how the flame heat release density, mass 
burning rate, flame temperatures, and heat-transfer characteristics 
change with fuel particle size (fineness of coal grinding). It will also 
be possible to directly compare these parameters from the various 
coal flames with comparable oil flames to determine the feasibility 
of substituting fine-ground pulverized coal flames for heavy-oil 
flames. Data will also be collected to allow for the correlation of 
the flue-gas pollutant emissions with the fuel characteristics. Prog- 
ress to date has focused on the task of preparing our combustion 
facility and includes extensive investigations of the equipment to be 
purchased and installed, system development, and modification of 
the sampling probes. 


29927 (EPRI-WS—80-141) Seminar proceedings: the use 
of coal in oil-design utility boilers. (Electric Power Research 
Inst., Palo Alto, CA (USA)). Jul 1981. 235p. NTIS, PC 
All1/MF AOl1. 

The fifteen papers in this proceedings were given at a utility 
seminar on the subject of The Use of Coal in Oil-Design Utility 
Boilers. The seminar, held December 2, 3, and 4, 1980, in Lake 
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Buena Vista, Florida, was cosponsored by EPRI and the Florida 
Power & Light Co. Featured were detailed descriptions of the con- 
version from oil firing to coal firing at the Kwinana Power Station 
in Western Australia; other papers covered a broad range of related 
topics including: fundamentals of coal boiler design; effects of coal 
ash in oil-design boilers; review of recent utility experience with 
coal-oil mixture fuels; overview of the direct combustion of coal- 
water slurry; potential for cleaning coal to ash levels acceptable to 
oil boilers; and definition of emission-control requirements for boil- 
ers to satisfy emissions regulations if they were converted to coal. 
The audience at the seminar was comprised chiefly of utility repre- 
sentatives; papers were presented by experts from related industries, 
utility personnel, EPRI staff, and consulting firms. Fifteen papers 
have been entered individually into EDB and ERA. (LTN) 


29928 (EPRI-WS—80-141, pp 1.1-1.3) Sanford coal-oil- 
mixture project: a study in cooperation. Mann, R.T. Jul 1981. 
NTIS, PC Al1/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Less than a year elapsed between the first discussions about 
the possibility of large scale testing of coal-oil mixtures at Florida 
Power & Light company’s Sanford plant and the first COM burn 
there. Details of permit affilations, variances, etc. are discussed 


briefly. (LTN) 


29929 Fluidized bed char combustion diffusion limited 
models. Bukur, D.B.; Amundson, N.R. (Univ. of Houston, 
TX). Chemical Engineering Science ; 36: No. 7, 1239- 
1256(1981). 

A model based on the two phase theory of fluidization has 
been developed for prediction of fluidized bed combustor perform- 
ance. Two different particle combustion mechanisms, known as the 
single film and the double film theory of particle combustion, have 
been studied, and in both cases it is assumed that the burning rate 
of char is diffusion limited. The relative importance and influence 
of model parameters (i.e. mass transfer rates between the bubbles 
and the dense phase and the dense phase gas and the particles) as 
well as operating variables (e.g. excess air, bed temperature, char 
and sorbent particle feed size) on the combustion efficiency and the 
carbon loading have been established under conditions which are 
pertinent to large scale utility boilers. It was found that model pre- 
dictions are in a qualitative agreement with the experimental obser- 
vations. The calculated values of char particle temperature are too 
low to sustain the endothermic carbon dioxide reduction at the sur- 
face implying that the double film theory particle combustion 
mechanism is not realistic under the conditions prevailing in fluid- 
ized bed combustors. Also, in case of direct attack of the char par- 
ticle by oxygen, it was found that the kinetic resistance was not 
negligible. 


29930 Bubble eruption diameter in a fluidized bed of 
large particles at elevated temperatures. Sitthiphong, N.; 
George, A.H.; Bushnell, D. (Oregon State Univ., Corvallis). 
Contract EF-77-S-01-2714. Chemical Engineering Science ; 
36: No. 7, 1259-1260(1981). 

An experiment was conducted in a 0.30 x 0.60 m fluidized 
bed. A stainless steel gas distributor plate with 171 holes of 6.35 
mm diameter in a square array pattern 31.75 x 31.75 was used. 
High-temperature combustion products from a propane burner 
were used as a fluidizing gas, and no combustion occurred in the 
bed itself. From the experiment it was found that in a large-particle 
bed, the bubble eruption diameter increases significantly with bed 
temperature when compared under equivalent conditions of static 
bed height and excess gas velocity. For the particles used in this 
study excess gas velocity increased with increasing bed tempera- 


ture. (IMT) 
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01 COAL AND COAL PRODUCTS 
0160 Health And Safety 


REFER ALSO TO CITATION(S) 29807, 29832, 29881, 29947, 30487 


29931 (DOE/ET/10033—T1) Analysis of the labor pro- 
ductivity decline in the US bituminous coal 

Final technical report as of June 8, 1981. Hill, F.E.; Cook, 
F.X.; Herhal, A.J.; Krohta, B.J.; Manuel, E.H. "(Ay ers 
(Emory) Associates, Inc., New York (USA)). Jun 1981. 
Contract ACO01-78ET10033. 163p. (FE—3120-2). NTIS, PC 
A08/MF AO1. Order Number DE81028708. 

This report describes national, regional, and state-level pro- 
ductivity histories for underground and surface coal mining (sepa- 
rately) during the period 1950 to 1977. The report also presents 
broad hypotheses regarding the causes of productivity decline. 


29932 (ORNL—5722) Impact of environmental control 
costs on an indirect coal liquefaction process. Johnson, P.J.; 
Wham, R.M.; Singh, S.P.N.; Fisher, J.F. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1981. Contract W-7405S-ENG- 
26. 218p. NTIS, PC Al0/MF AOl. Order Number 
DE81026541. 

This report examines the effect on product price of three dif- 
ferent scenarios for the control of emissions to the environment by 
a conceptual, commercial indirect coal liquefaction facility. The 
plant design utilizes Lurgi dry-ash gasifiers operating on western, 
subbituminous coal to provide synthesis gas for low-pressure 
methanol synthesis and subsequent conversion of the methanol to 
gasoline. Levels of emission control, which are based as much as 
possible on existing regulations for analogous processes, range from 
minimal control to more stringent control than that currently in 
effect. The use of several emission control options and the reduc- 
tion of plant size are also examined in regard to their effects on 
product price. Environmental control to current levels would ac- 
count for 12% of the product price for the facility assumed here. 
More stringent emission standards would produce an additional 3% 
increase. Reducing plant size would also raise product price. Two 
unpredictable factors having the greatest impacts on product price, 
however, are inflation and the method of financing. It should be 
noted that emisson control requirements could be postulated which 
would substantially change the assumed plant design and, conse- 
quently, the assumed service factor and the calculated product 
price. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 29897, 31295 


29933 (DOE/ET/12548—6) Safety evaluation methodolo- 
gy for advanced coal extraction systems. Zimmerman, W.F. 
(Jet Propulsion Lab., Pasadena, CA (USA)). 15 Jul 1981. 
Contract AI01-76ET12548. 105p. NTIS, PC A06/MF AOl1. 
Order Number DE81028422. 

To be acceptable to the coal industry, an advanced extrac- 
tion system must provide a significant improvement over conven- 
tional systems in cost, safety, environmental impact, and conserva- 
tion of unmined coal. Qualitative and quantitative evaluation meth- 
odologies were developed to assist the designer in determining if a 
proposed extraction design will be safer than existing systems. The 
qualitative analysis is a process which tests the new system against 
regulations and hazards of existing similar systems. The analysis ex- 
amines the soundness of the design, whether or not the major haz- 
ards have been eliminated or reduced, and how the reduction 
would be accomplished. The quantitative methodology provides 
the designer with a means of establishing the approximate impact of 
hazards on injury levels. The results are further weighted by pecu- 
liar geological elements, specialized safety training, peculiar mine 
environmental aspects, and reductions in labor force. The outcome 
is compared with injury level requirements based on similar, safer 
industries to get a measure of the new system's success in reducing 
injuries. This approach provides a more detailed and comprehen- 
sive analysis of hazards and their effects than existing safety analy- 
ses. 
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REFER ALSO TO CITATION(S) 29804, 29806, 29812, 29813, 30707, 30719 


02 PETROLEUM 
0202 Geology And Exploration 


29934 (CONF-8007 18—, 35) Method for calculating 
strontium sulfate solubility. Pletcher, G.E.; Collins, A.G. 
(Bartlesville Energy Technology Center, OK). 1980. NTIS 
(US Sales Only), PC A10/MF A011. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

A method of predicting the tendency of brines to deposit 
strontium sulfate scale is presented. Strontium sulfate solubility 
product constants were determined in the laboratory throughout 
the range of temperature, pressure and ionic strength commonly 
found in brines in low-temperature petroleum reservoirs. (ACR) 


0203 Drilling And Production 


29935 (DOE/SF/10762—T1) Field demonstration of the 
conventional steam drive process with ancillary materials. 
Quarterly report, October-December 1980. Eson, R.L.; Shan- 
non, A.M. (Petro-Lewis Corp., Denver, CO (USA); Chemi- 
cal Oil Recovery Co., Bakersfield, CA (USA)). 10 Jan 1981. 
Contract FC03-79SF10762. 28p. NTIS, PC A03/MF AOl. 
Order Number DE8 1026962. 

Purpose of this field test is to demonstrate an improved oil 
recovery process through the use of ancillary materials to steam 
drive injectors. The ancillary materials are used to reduce injection 
in steam channels and thus force the injected steam to enter alter- 
nate flow paths. During the first two months of this quarter up to 
190 incremental barrels of oil per day are being produced by the 
four patterns receiving ancillary materials. Preliminary work began 
on the evaluation of the producing temperatures, steam injection 
profiles, chemical tracer surveys, casing vent gas emissions and re- 
sidual oil saturations in the six observation wells drilled. 


29936 (DOE/SF/10762—T2) Field demonstration of the 
conventional steam drive process with ancillary materials. 
Quarterly report, July-September 1980. Alden, D.R.; Eson, 
R.L. (Petro-Lewis Corp., Denver, CO (USA); Chemical Oil 
Recovery Co., Bakersfield, CA (USA)). 7 Oct 1980. Con- 
tract FCO3-79SF10762. 13p. NTIS, PC A02/MF AOI1. 
Order Number DE8 1026849. 

Purpose of this field test is to demonstrate an improved oil 
recovery process through the use of ancillary materials to steam 
drive injectors. The ancillary materials are used to reduce injection 
in steam channels and thus force the injected steam to enter alter- 
nate flow paths. Evaluation of the injection well production curves 
shows that currently there is over 125 incremental barrels of oil per 
day being produced by the four patterns receiving ancillary materi- 
als and that the incremental oil rate has been steadily increasing 
since the initial treatment in January, 1980. Preliminary work began 
on the evaluation of the producing temperatures, steam injection 
profiles, chemical tracer surveys, casing vent gas emissions and re- 
sidual oil saturations in the six observation wells drilled. 


29937 Deep-down energy quest. Marathon World ; 18: 
No. 1, 15-19(1981). 

Frequently, petroleum and natural gas deposits do not lie in 
pools, but are dispersed in low permeability rock formations. In 
order to exploit such deposits, a technique known as hydraulic frac- 
turing, or hydrofracing is being employed. Hydraulic fracturing in- 
volves pumping thousands of gallons of water and tons of sand 
down a wellbore with such pressure that it wedges into hard-rock 
formations and splits them open. The object of the technique is to 
confine the force so tightly that it sends cracks or fractures cours- 
ing through the oil- and gas-bearing rock, and then after pumping 
stops, the sand remains behind to keep the fractures propped open, 
to furnish a pathway for hydrocarbons to flow to the wellbore. In 
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this article, a nontechnical review of the hydraulic fracturing tech- 
nique is presented. 


29938 Downhole steam generator with improved preheat- 
ing/cooling features. Donaldson, A.B.; Hoke, D.E.; Mulac, 
A.J. (to Dept. of Energy). US Patent Application 195,966. 
10 Oct 1980. 20p. 

An apparatus is described for downhole steam generation 
employing dual-stage preheaters for liquid fuel and for the water. A 
first heat exchange jacket for the fuel surrounds the fuel/oxidant 
mixing section of the combustor assembly downstream of the fuel 
nozzle and contacts the top of the combustor unit of the combustor 
assembly, thereby receiving heat directly from the combustion of 
the fuel/oxidant. A second stage heat exchange jacket surrounds an 
upper portion of the oxidant supply line adjacent the fuel nozzle re- 
ceiving further heat from the compression heat which results from 
pressurization of the oxidant. The combustor unit includes an inner 
combustor sleeve whose inner wall defines the combustion zone. 
The inner combustor sleeve is surrounded by two concentric water 
channels, one defined by the space between the inner combustor 
sleeve and an intermediate sleeve, and the second defined by the 
space between the intermediate sleeve and an outer cylindrical 
housing. The channels are connected by an annular passage adja- 
cent the top of the combustor assembly and the countercurrent 
nature of the water flow provides efficient cooling of the inner 
combustor sleeve. An annular water ejector with a plurality of noz- 
zles is provided to direct water downwardly into the combustor 
unit at the boundary of the combustion zone and along the lower 
section of the intermediate sleeve. 


0204 Processing 


REFER ALSO TO CITATION(S) 29948 


29939 (NP—1903561) Pilot study on the isolation metab- 
olism and adaptation of microorganisms to Santa Rosa Tar- 
Sand hydrocarbons: Phase I. Final report, January 1, 1980- 
March 31, 1981. Sanchez, G. (Eastern New Mexico Univ., 
Portales (USA). Dept. of Biology). Jul 1981. 24p. (EMD— 
2-68-3409). New Mexico Energy and Minerals Department, 
Santa Fe. Order Number DE81903561. 

This report describes and discusses a project which involved 
the isolation, identification, and study of microorganisms with hy- 
drocarbon-metabolizing activities. The hydrocarbons specifically 
under consideration were those derived from the Santa Rosa Tar 
Sand deposit in Guadalupe County, New Mexico. The hydrocar- 
bons were extracted and incorporated into growth media which 
were used to isolate and further study the microorganisms. Various 
study parameters were used such as growth and respiratory rates, 
isolation of mutant variants and some chemical analysis. The micro- 
organisms were tested under various physical and chemical condi- 
tions in order to establish optimal conditions of growth and repro- 
duction. The work was considered as a pilot study to determine the 
feasibility of use of microorganisms in synthetic fuel production and 
development. Conclusions are made that the potential exists and 
that work should continue to further develop the utilization of mi- 
croorganisms in the synfuels field. 


29940 Synthesis and properties of two catalytically im- 
portant zeolites. Kerr, G.T. (Mobil Research and Develop- 
ment Corp., Princeton, NJ). Catalysis Reviews - Science and 
Engineering ; 23: No. 1 & 2, 281-291(1981). (CONF- 
800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

This paper presents the definition of zeolites and focuses on 
the synthesis and physiocochemical properties of two catalytically 
and commercially important synthetic zeolites, zeolite Y and zeolite 
ZSM-5S. Discussed are: the composition of zeolites, zeolite struc- 
tures and ion exchange, zeolite synthesis, zeolite sorption, the gen- 
eration of Bronsted acidity in zeolites, and acid site concentration 
and cracking activity of HZSM-5. (DMC) 
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29941 Unifying principles in zeolite chemistry and cataly- 
sis. Rabo, J.A. (Union Carbide Corp., Tarrytown, NY). Ca- 
talysis Reviews - Science and Engineering ; 23: No. 1 & 2, 
293-313(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

This discussion is intended to review some of the key chemi- 
cal and catalytic features of both alkali and acidic zeolites, and to 
attempt to relate their chemistry to their catalytic properties. Up to 
the present, all commercial applications of zeolite catalysts have 
been carried out with acidic zeolites. Recent investigations of zeo- 
lite chemistry revealed several important features which appear 
common to both alkali and acidic zeolites. This new chemical evi- 
dence raises the possibility that the underlying physicochemical fea- 
tures of both types of zeolites play a role in catalysis. A large body 
of experimental evidence in zeolite chemistry and zeolite catalysis 
suggests that the key distinguishing features of zeolite catalysts used 
in industrial application are: 1. The catalytic selectivity based on 
molecular sieve effects or on diffusion limitations. 2. The high con- 
centration of strongly ionic hydrogen (H*) atoms attached to 
framework oxygen atoms. 3. The large enhancement of ionization 
reactions and the stabilization of carbenium ions. 4. The high con- 
centration of hydrocarbon reactants within zeolite crystals, result- 
ing in the enhancement of bimolecular reaction steps over unimole- 
cular reaction steps. 


29942 Technological applications of zeolites in catalysts. 
Heinemann, H. (Univ. of California, Berkeley). Catalysis Re- 
views - Science and Engineering ; 23: No. 1 & 2, 315- 
328(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

Zeolites have been used in the petroleum industry as cata- 
lysts in both catalytic cracking and hydrocracking since the early 
1960's. Better than 90% of the free-world cracking units now use 
zeolite catalysts. Some of the processes in which zeolite catalysts 
have found application are described in this article. (DMC) 


0205 Products And By-products 


29943 Mechanism of ethylene epoxidation. Sachtler, 
W.M.H.; Backx, C.; Van Santen, R.A. (Shell Research, Am- 
sterdam, Netherland). Catalysis Reviews - Science and Engi- 
neering ; 23: No. 1 & 2, 127-149(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

During the epoxidation of olefins there appears to be 2 rele- 
vant facts: (1) In the liquid phase, the direct reaction of molecular 
oxygen with an olefin never results in significant yields of epoxides; 
and (2) No homogeneous catalyst is known that efficiently cata- 
lyzes the epoxidation of olefin with molecular dioxygen. This paper 
briefly reviews some results on epoxidation reaction kinetics and 
then inspects the results of work directed toward characterizign ad- 
sorption complexes. This includes IR data obtained with supported 
silver and physical measurements on oxygen adsorption. The rel- 
evance of all these data on the mechanism of ethylene epoxidation 
in the steady state of a working catalyst, under industrial condi- 
tions, will be addressed. Discussed are: kinetic data on ethylene oxi- 
dation, characterization of oxygen adsorbed on silver, and recent 
results of oxygen-ethylene interaction with unsupported silver. 
(DMC) 


29944 Ethylene oxidation: exploratory research. Porcelli, 
J.V. (Halcon Research and Development Corp., New York, 
NY). Catalysis Reviews - Science and Engineering ; 23: No. 1 
& 2, 151-162(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

The steps involved in developing commercially successful 
catalysts and the ways in which the techniques and technologies 
utilized have changed over time are described, primarily from the 
standpoint of the author's experiences during 20 years at Halcon/ 
Scientific Design. The discussion is limited to the direct oxidation 
of ethylene to ethylene oxide in the vapor phase over catalysts con- 
taining silver. 


29945 Technology for the manufacture of ethylene oxide. 
Zomerdijk, J.C.; Hall, M.W. (Shell Internationale Chemie 
Maatschappij B.V., Hague, Netherlands). Catalysis Reviews - 
Science and Engineering ; 23: No. 1 & 2, 163-185(1981). 
(CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

In the petrochemical industry, complex molecular structures 
are built up from relatively simple building units such as ethylene 
oxide. Ethylene oxide is a highly reactive, toxic, inflammable, and, 
sometimes, autoexplosive chemical. The manufacturing of this com- 
pound is discussed in this article. Essentially, ethylene oxide is pro- 
duced by the carefully controlled oxidation of ethylene over a 
silver catalyst. Described are: ethylene oxide and its derivatives; 
ethylene oxide plants and capacities; the basic chemistry; ethylene 
oxide process technology using oxygen or air; design issues; tech- 
nology improvements; and future developments. (DMC) 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 29949, 30714, 30715, 30718, 30720, 30721, 
30722 


29946 (DOE/EIA—0206-79) Performance profiles of 
major energy producers 1979. ent of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Jul 1981. 117p. NTIS, PC A06/MF AOl. Order 
Number DE81028468. 

The purpose of this report is to examine year-to-year devel- 
opments in the operations of 26 major US energy companies on a 
corporate level and also by major line of energy business and by 
major functions within each line of business. The period covered is 
1977 to 1979. Comparisons of income and investment flow are fea- 
tured and related to functionally allocated net investment in place. 
The presentation seeks to identify similarities and dissimilarities in 
results across lines-of-business activity or by firm size. 


29947 (EPRI-WS—80-141, pp 13.1-13.8) Fuel supplier's 
purview. Chloupek, F.J.; McKay, G.A. Jul 1981. NTIS, PC 
Al11/MF AOI. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Atlantic Richfield Company, a diversified natural resource 
company, is active in all phases of the energy industry. To be suc- 
cessful in today’s environment requires an assessment of probable 
future supply and demand of conventional and alternative energy 
sources. In the conventional utility fuel market, this means an as- 
sessment of future oil supply as well as coal availability as a func- 
tion of demand. For the alternative utility fuel market, this results 
in an assessment of the current market as well as changes likely to 
take place. These changes encompass alterations in fuel preparation 
methods as well as changes in the fuels themselves. Dependence on 
imported oil supplies impacts heavily on the economy and national 
security of the US. The availability of supply depends greatly on a 
very troubled Middle East. Vastly increased investment in domestic 
production can help in reducing this dependence. However, an at- 
tractive alternative is domestic coal reserves which are abundant, 
competitive, and show much potential for increased production. On 
the fuel preparation front, Atlantic Richfield, partially through 
EPRI sponsored projects, has done extensive work in the coal 
cleaning area. The concept of a coal refinery of the future has 
evolved. This plant would have the flexibilty to process coals with 
different basic characteristics to provide a consistent product. 
Cleaned coal, coal-oil mixtures and, in the future, coal-water slur- 
ries would make up a product slate which, through processing 
flexibility, can be tailored to the individual customers needs. 
Through these conventional and alternate fuel routes, fuel suppliers 
will meet the needs of utilities, while the US utility industry will be 
able to meet the needs of the energy consuming public. 





0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 31197, 31198, 31201, 31212, 31213, 31214, 
31215 


29948 (PB—81-117038) Alaska Petrochemical Company 

refinery and petrochemical facility, Valdez, Alaska. Final en- 

vironmental impact statement. (Environmental Protection 

Agency, Seattle, WA (USA). Region X). Apr 1980. 349p. 
S, PC A15/MF AOl. 

The objective of this project is the issuance of a New Source 
National Pollution Discharge Elimination System (NPDES) permit 
for wastewater discharge from the proposed Alaska Petrochemical 
Company (ALPETCO). ALPETCO proposes to build a new refin- 
ery and petrochemical facility to process 150 thousand barrels per 
day of Alaskan North Slope crude oil to supply the west coast pe- 
troleum fuels market. Other facilities would include a products 
shipping dock, the industrial wastewater treatment plant and an 
onsite power plant. 


0210 Legislation And Regulation 


29949 (EMD—81-45) Department of Energy needs to re- 
solve billions in alleged oil-pricing violations. (General Ac- 
counting Office, Washington, DC (USA)). 31 Mar 1981. 
72p. General Accounting Office, Gaithersburg, MD. Order 
Number DE81904052. 

As of January 1981, the Department of Energy (DOE) had 
alleged over $13 billion in oil pricing violations. However, only 
$4.2 billion of this total has been resolved primarily because of oil 
industry legal challenges to DOE's regulations. Even when DOE 
was able to negotiate settlements with oil companies, it was gener- 
ally unable to ensure that restitution was made to injured parties. 
Because petroleum pricing has been decontrolled and because most 
alleged violations have not been settled, DOE needs to pursue its 
enforcement efforts to bring these violations to a fair and orderly 
resolution. 


0230 Properties 
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REFER ALSO TO CITATION(S) 29927, 29928, 30477, 30478, 30479, 30482, 
30483, 30484, 30485, 30488 
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REFER ALSO TO CITATION(S) 29946 


29950 Natural gas-retail. Grevenow, D.E. (Wisconsin 
Gas Co., Milwaukee). pp 88-96 of Proceedings of the 1980 
rate symposium on problems of regulated industries. Colum- 
bia, MO; University of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

Natural gas ratemaking at the distribution company level is 
discussed in this article. Marginal-cost pricing, lifeline rates, flate 
rates, inverted rates, seasonal rates, and benchmark rates are de- 
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scribed. A detailed explanation of the auction rate is presented. 
(DMC) 


29951 Incremental pricing. Thomas, J.P. pp 220-232 of 
Proceedings of the 1980 rate symposium on problems of 
regulated industries. Columbia, MO; University of Missouri 
(1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

Incremental-cost pricing as outlined in the Natural Gas 
Policy Act is evaluated in this article. The author concludes that 
incremental pricing is merely a revenue assignment methodology to 
allocate a disproportionate share of gas cost, therefore revenue re- 
sonsbility to industrial users. If implemented as proposed, the small 
user would not receiver the protection which Congress envisioned. 
The benefits these customers currently derive from sales to industri- 
al users would be driven off the natural gas system. (DMC) 


29952 Natural gas rate design in Wisconsin. Miller, J.G. 
pp 244-260 of Proceedings of the 1980 rate symposium on 
problems of regulated industries. Columbia, MO; University 
of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

The direction of natural gas rate designs in Wisconsin can be 
described and analyzed by reviewing the experience of Wisconsin 
Power and Light Company (WP & L) because the Wisconsin 
Public Service Commission (WPSC) used a WP & L natural gas 
rate case, as its test case to establish Wisconsin policy. This paper 
covers the proposed and ordered rate designs in this case, and in- 
cludes a discussion of the costing methodologies and an analysis of 
customer response during the first year that these rates were effec- 
tive. The end result of the WP & L test case was the establishment 
of WPSC policy which is now being implemented in various forms 
by the other natural gas utilities in Wisconsin. It is still too early to 
measure the impact these new and different rate designs have had 
or will have on customer's consumption decisions. 


29953 Trends and issues in retail rate design: the Mon- 
tana experience or the Montana Power Company experience. 
Haffey, J.D. pp 261-327 of Proceedings of the 1980 rate 
symposium on problems of regulated industries. Columbia, 
MO; University of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

The cost assignment, rate class definition, and rate design 
orders by the Montana Public Service Commission to the Montana 
Power Company are discussed in this article. The rates prepared in 
compliance with the order and the rates existing just prior to the 
order are presented. What the order will mean to the customers of 
the utility in terms of gas prices is illustrated. The proceedings of 
the Hearing before the Public Service Commission November 19, 
1979 are included. Data are presented on summer and winter bill- 
ings. A financial statement of the Montana Power Company, natu- 
ral gas cost information, cost of service information, and cost allo- 
cations are also presented. (DMC) 


29954 Standby or supplemental rates. Smallwood, E.W. 
pp 328-333 of Proceedings of the 1980 rate symposium on 
problems of regulated industries. Columbia, MO; University 
of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

The story behind a request for standby or supplemental rates 
by the Washington Gas Light Company is related by a representa- 
tive of the company. These rates would apply to customers with 
electric heat pumps who only use gas for space heating at or near 
the system peak. These customers do not free up any pipeline 
demand, storage gas, peak shaving gas, nor facilitate the adding of 
new customers without the expanding of storage capacity. The 
question of whether or not an electric heat pump should be coupled 
with gas furnaces is also addressed. (DMC) 





0308 Environmental Effects 


29955 Simulation of LNG vapour spread and dispersion 
by finite element methods. Chan, S.T.; Gresho, P.M.; Lee, 
R.L. (Lawrence Livermore Lab, Calif). Applied Mathemat- 
ical Modelling ; 4: No. 5, 335-344(Oct 1980). 

Two finite element models, one based on solving the time- 
dependent, two-dimensional conservation equations of mass, mo- 
mentum, and energy, with buoyancy effects included via the Bous- 
sinesq approximation, the other based on solving the otherwise 
identical set of equations except using the hydrostatic assumption, 
are described and used to predict some aspects of the vapor disper- 
sion phenomena associated with LNG spills. A number of con- 
trolled numerical experiments, representing a reasonable expected 
range of LNG spill scenarios and atmospheric conditions, have 
been carried out. Based on a comparison of the results obtained 
with these finite element models, some data regarding the applica- 
bility and limitations of the hydrostatic assumption for predicting 
LNG vapor spread and dispersion are established. 10 refs. 


0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 29937 


29956 Effects of friction on hydraulic fracture growth 
near unbonded interfaces in rocks. Anderson, G.D. (Law- 
rence Livermore Lab, Calif). SPEJ, Society of Petroleum En- 
gineers Journal ; 21: No. 1, 21-29(Feb 1981). 

Small-scale laboratory experiments were performed to study 
the growth of hydraulically driven fractures in the vicinity of an 
unbonded interface in rocks. The purpose was to evaluate under 
which conditions the hydraulic fractures would cross the interface. 
It is found that as the interface surface friction coefficient was de- 
creased, the normal stress had to be increased for a hydraulic frac- 
ture to cross the interface. The frictional shear stress that the inter- 
face can support without slippage appears to be critical in determin- 
ing fracture growth across the interface. 10 refs. 


29957 (UCRL—50036-80-2) LLNL gas-stimulation pro- 
gram. Semiannual progress report, April-September 1980. 
Hanson, M.E.; Anderson, G.D.; Shaffer, R.J. (Lawrence 
Livermore National Lab., CA (USA)). 15 Dec 1980. Con- 
tract W-7405-ENG-48. 60p. NTIS, PC A04/MF AOl1. 

This report summarizes the research and accomplishments of 
the LLNL Gas Stimulation program during the second half of FY 
80. We have continued to analyze effects of frictional interfaces on 
pressurized fractures. Our results correlate with laboratory experi- 
ments and indicate characteristics of strain energy buildup across 
the interface from the pressurized fracture. Additionally, we have 
discovered that variation in friction along an interface results in the 
same abrupt steps in the fracture path as we observed in mineback 
operations. Various calculational schemes for coupling simple flow 
descriptions with the elastic fracture models are not being used. Ex- 
perimentally we also have completed preliminary pressurized frac- 
ture experiments in rock under an implied varying stress field. As 
expected, we found that the fracture path deviates due to changes 
in stress; our geologic studies at Rangely, Colorado indicate that 
the azimuthal orientation of the in situ stress is related to structure. 
In our ultrasonic in situ stress measurement feasibility study, we 
demonstrated that acoustic waves of various modes can be generat- 
ed and received on a single-face configuration with newly designed, 
transducer-wedge arrangement. Furthermore, we have made pres- 
sure/volume measurements of Mesaverde sandstone and shale and 
have completed a failure-envelope study for the Mesaverde shale, 
loaded both parallel and perpendicular to bedding. 
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REFER ALSO TO CITATION(S) 30713 


29958 (DOE/LETC/RI—81-2) Bibliography of publica- 
tions dealing with tar sands. (Department of Energy, Lara- 
mie, WY (USA). Laramie Energy Research Center). Sep 
1981. 296p. NTIS, PC A13/MF AOl. Order Number 
DE8 1026146. 

To assist industry in the development of tar sands (oil sands), 
a compilation of technical reports, patents, journal articles and 
books has been prepared. The emphasis of this bibliography has 
been the US resource and its development. Also included are perti- 
nent articles on non-domestic tar sand and related heavy oil re- 
sources and their development. The subjects include: geology and 
resource evaluation; chemical and physical properties; in-situ recov- 
ery; upgrading and refining; history; environmental; and miscella- 
neous (includes general survey papers; resource development, 
health and safety, economics, etc.). 


0403 Drilling, Fracturing, And Mining 


29959 (DOE/LC/10066—T1) Design and analysis of a 
hydraulic fracture in the tar sand at Northwest Asphalt 
Ridge, Utah. Sinha, K.P.; Abou-Sayed, A.S.; Jones, A.H. 
(Terra Tek, Inc., Salt Lake City, UT (USA)). Sep 1979. 
Contract AC20-79LC10066. 112p. NTIS, PC A06/MF AOl1. 
Order Number DE81027449. 

Material properties and the in-situ stress field information are 
used to design and analyze a hydraulic fracture experiment in tar 
sand. Simplified mathematical models have been used to correlate 
the measured tilts (uplift gradient) at the surface during fracture 
treatment to the fracture orientation and geometry. Recommenda- 
tions are made for post-fracture investigation to ascertain the valid- 
ity of the analysis and the predictability of fracture orientation. 
Measurements and analysis suggest that the induced fracture was 
initiated horizontally but turned to a near vertical plane on propa- 
gation. This is considered to be a result of the near hydrostatic 
stress state in which the induced fracture has no preferred orienta- 
tion and local inhomogeneities, etc., may change the propagation 
direction. 


29960 (LA—8769-PR) Explosively produced fracture of 
oil shale. Progress report, October-December 1980. Sinor- 
adzki, H.M. (ed.). (Los Alamos National Lab., NM (USA)). 
Jul 1981. Contract W-7405-ENG-36. 3lp. NTIS, PC A03/ 
MF AO1. Order Number DE81028378. 

A major technological limit on the in situ retorting of oil 
shale is the effective rubbling of the rock. Consequently, efficient 
and economical recovery of oil from shale is dependent directly on 
developing a more sophisticated blasting technology. Crucial to this 
technology is understanding the behavior of the explosive. Calcula- 
tions of pressures and shock-front positions are developed and com- 
pared graphically to the aquarium-test experimental data for two 
different diameter explosive configurations for ammonium nitrate/ 
fuel oil (ANFO). Once the explosive reaction is understood, analyt- 
ical and computational methods can be developed to simulate the 
blasting of the rock. Such computer modeling will allow the phe- 
nomenology of blasting to be studied and will eliminate the need 
for many expensive field tests. The basis for using predictive model- 
ing and its application to predict rock fracturing is explained, and 
comparisons of calculations to field experimental data are present- 
ed. Also discussed is the theory of effective-elastic-moduli reduc- 
tion in a transversely isotropic material containing penny-shaped 
cracks. It is applied to the bedded crack model in which all cracks 
are in the horizontal (bedding) plane of the material, as they are in 
oil shale. The technique equates the total body strain to the sum of 
the straining of the material matrix and the additional strain caused 
by the opening and shearing of cracks. Finally, the permeability of 
explosively fractured oil shale is related to the statistical distribu- 
tion of cracks in the rock and their instability as stress levels in- 
crease. An expression for the specific permeability of oil shale 
under high stresses is derived. 22 figures. 
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REFER ALSO TO CITATION(S) 29906, 29939 


29961 (DOE/ET/14363—T6) Concentrating oil shale by 
froth flotation. Project status report, April 1-June 30, 1981. 
Krishnan, G.N. (SRI International, Menlo Park, CA 
(USA)). 10 Aug 1981. Contract AC01-80ET14363. Ilp. 
NTIS, PC A02/MF AO1. Order Number DE81029126. 

Froth flotation of the Eastern shale yielded a concentrate 
having a kerogen concentrate of 37.0 wt % compared to 8.0 wt % 
kerogen content in the original shale. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 31319 


29962 (DOE/EV/02958—T1) Development of newer 
methods for the isolation and identification of certain compo- 
nents found in complex mixtures derived from energy sources 
and the determination of their biological activity via bioassay 
systems. Progress report, August 1980-July 1981. Lipsky, 
S.R. (Yale Univ., New Haven, CT (USA). School of Medi- 
cine). Jul 1981. Contract AS02-76EV02958. 29p. (COO— 
2958-5). NTIS, PC A02/MF A0Ol. Order Number 
DE81028311. 

A composite sample of Paraho crude oil was fractionated 
and the fractions chemically identified by multidimensional gas 
chromatography. The fractions were then bioassayed to determine 
their biological activity. (ACR) 


29963 (DOE/EV/10404—T1) Identification and toxicity 
of fractionated-shale-oil components. Wittnebel, K.; Shelly, 
D.C.; Ho, C.N.; Warner, I.M.; Quarles, J.M. (Texas A and 
M Univ., College Station (USA)). 1981. Contract AS05- 
80EV 10404. 17p. NTIS, PC A02/MF AOl1. Order Number 
DE81028460. 

A procedure for the separation and identification of polynu- 
clear aromatic hydrocarbons (PNAs) in shale oil is presented. This 
procedure comprises two steps. First, the shale oil is separated into 
fractions according to ring size on a Chromosorb LC-9 normal 
phase column. Then each of these fractions are separated into indi- 
vidual components and identified using an analytical reversed-phase 
Ultrasphere ODS Sum column. In addition, toxicity studies are car- 
ried out on each fraction obtained from the amine column to indi- 
cate which class of PNAs warrants special attention and analysis. 
The results of this approach are reported here. 


0407 Health And Safety 


REFER ALSO TO CITATION(S) 29963, 31295 
0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 29962, 31195, 31295 


29964 (DOE/LC/10787—51) Vegetation: ecoclimatic and 
soil factors. Final environmental research report. (Geokine- 
tics, Inc., Concord, CA (USA); ERO Associates, Conifer, 
CO (USA)). 1979. Contract FC20-78LC10787. 119p. NTIS, 
PC A06/MF AOl1. 

Vegetation studies were begun on the LOFRECO site 
during the spring of 1978 and continued through the summer of 
1979. The principal components of the two year intensive study in- 
clude collection and analysis of data in the areas of vegetation, eco- 
climate, and soils. This report contains the results of the two-year 
study, presenting data collected from the three main study topics 
and interpretive analyses of intra-topical correlations. First year 
(1978) data, including one-time soil studies, have been previously 
presented in a series of reports (Olgeirson and Martin 1978, Olgeir- 
son 1979a, 1979b, 1979c). Data collected during the second year of 
study are presented in this report along with first year information 
(Appendices A through D and Map Pockets). The body of the 
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report combines and correlates data from the permanent sampling 
sites for both of the years studied. Vegetation, soils, and ecoclimate 
data are considered separately in these discussions. Correlations and 
interrelationships between the three main topics are discussed in 
later sections. Conclusions of the studies are given as a summation 
of the separate and interrelated findings and as a basis for recom- 
mended monitoring programs. An attempt has been made to in- 
crease readability by restricting the large amount of data to inclu- 
sion into textual areas of the report only as summarized figures and 
tables. Supporting data have all been placed in the appendices. 


29965 (DOE/LC/10787—51(App.A-A4)) Vegetation: eco- 
climatic and soil factors. Final environmental research report. 
(Geokinetics, Inc., Concord, CA (USA); ERO Associates, 
Conifer, CO (USA)). 1979. Contract FC20-78LC10787. 
187p. NTIS, PC A09/MF AOl1. 

Vegetation studies were begun on the LOFRECO ssite 
during the spring of 1978 and continued through the summer of 
1979. The principal components of the two year intensive study in- 
clude collection and analysis of data in the areas of vegetation, eco- 
climate, and soils. This report contains the results of the two-year 
study, presenting data collected from the three main study topics 
and interpretive analyses of intra-topical correlations. First year 
(1978) data, including one-time soil studies, have been previously 
presented in a series of reports. Data collected during the second 
year of study are presented in this appendix. 


29966 (PB—81-852527) Environmental impacts of oil 
shale waste diposal. January 1976-June 1980 (citations from 
the Energy Data Base). Report for January 1976-June 1980. 
Frey, J.H. (New England Research Application Center, 
Storrs, CT (USA)). Jul 1980. 82p. NTIS PC NO1/MF NO1. 

This retrospective bibliography contains citations concerning 
the impacts upon the environment of the disposal of wastes from 
the mining and processing of oil shale. Methods for the control or 
minimization of environmental damage caused by these activities 
are also covered. (Contains 67 citations.) 


29967 (DOE/LC/10787—51(App.A5-E1)) Vegetation: 
ecoclimatic and soil factors. Final environmental research 
report. Appendices A5-E1. (Geokinetics, Inc., Concord, CA 
(USA); ERO Associates, Conifer, CO (USA)). 1979. Con- 
tract FC20-78LC10787. 188p. NTIS, PC A09/MF AOl1. 

Vegetation studies were begun on the LOFRECO site 
during the spring of 1978 and continued through the summer of 
1979. The principal components of the two year intensive study in- 
clude collection and analysis of data in the areas of vegetation, eco- 
climate, and soils. This report contains the results of the two-year 
study, presenting data collected from the three main study topics 
and interpretive analyses of intra-topical correlations. First year 
(1978) data, including one-time soil studies, have been previously 
presented in a series of reports. 
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29968 (DOE/ER/10110—T1) Uranium resource assess- 
ments. (Resources for the Future, Inc., Washington, DC 
(USA)). 15 Jul 1981. Contract ACO1-78ER10110. 284p. 
NTIS, PC A13/MF AO1. Order Number DE81027018. 

The objective of this investigation is to examine what is gen- 
erally known about uranium resources, what is subject to conjec- 
ture, how well do the explorers themselves understand the occur- 
rence of uranium, and who are the various participants in the ex- 
ploration process. From this we hope to reach a better understand- 
ing of the quality of uranium resource estimates as well as the 
nature of the exploration process. The underlying questions will 
remain unanswered. But given an inability to estimate precisely our 
uranium resources, how much do we really need to know. To 
answer this latter question, the various Department of Energy 
needs for uranium resource estimates are examined. This allows 
consideration of whether or not given the absence of more com- 
plete long-term supply data and the associated problems of uranium 
deliverability for the electric utility industry, we are now threat- 





4005 / ERA VOL. 6, NO. 20 


ened with nuclear power plants eventually standing idle due to an 
unanticipated lack of fuel for their reactors. Obviously this is of 
some consequence to the government and energy consuming 
public. The report is organized into four parts. Section I evaluates 
the uranium resource data base and the various methodologies of 
resource assessment. Part II describes the manner in which a pri- 
vate company goes about exploring for uranium and the nature of 
its internal need for resource information. Part III examines the 
structure of the industry for the purpose of determining the charac- 
ter of the industry with respect to resource development. Part IV 
arrives at conclusions about the emerging pattern of industrial be- 
havior with respect to uranium supply and the implications this has 
for coping with national energy issues. 


29969 (USGS-OFR—79-1651) Formation and resulfidiza- 
tion of a South Texas roll-type uranium deposit. Goldhaber, 
M.B.; Reynolds, R.L.; Rye, R.O. (Geological Survey, 
Washington, DC (USA)). 1979. 4lp. Geological Survey, 
Washington, DC. 

Core samples from a roll type uranium deposit in Live Oak 
County, south Texas have been studied and results are reported for 
Se, Mo, FeS: and organic-carbon distribution, sulfide mineral pe- 
trology, and sulfur isotopic composition of iron-disulfide phases. In 
addition, sulfur isotopic compositions of dissolved sulfate and sul- 
fide from the modern ground water within the ore bearing sand 
have been studied. The suite of elements in the ore sand and their 
geometric relationships throughout the deposit are those expected 
for typical roll-type deposits with well-developed oxidation-reduc- 
tion interfaces. However, iron-disulfide minerals are abundant in the 
altered tongue, demonstrating that this interval has been sulfidized 
after mineralization. Iron disulfide minerals in the rereduced inter- 
val differ mineralogically and isotopically from those throughout 
the remainder of the deposit. The resulfidized sand contains domi- 
nantly pyrite that is enriched in **S whereas the sand beyond the 
altred tongue contains abundant marcasite that is enriched in the 
light isotope, **S. Textural relationships between pyrite and marca- 
site help to establish relative timing of iron disulfide formation. 
Based on this evidence, the deposit formed in at least two stages: 
(1) a pre-ore process of host rock sulfidization which produced dis- 
seminated pyrite as the dominant iron disulfide phase; and (2) an 
ore-stage process which led to the development of the uranium roll 
with emplacement of the characteristic suite of minor and accessory 
elements and which produced abundant isotpically light marcasite. 
The host rock was modified by a post-ore stage of resulfidization 
which precipitated isotopically heavy pyrite. Sulfur isotopic com- 
positions of sulfide and sulfate present in modern ground water 
within the host sand differ greatly form sulfur isotopic composition 
of iron disulfides formed during the resulfidization episode. 
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29970 (DPST—81-146-7) Needles 1° x 2° NTMS area, 
California and Arizona, data report (abbreviated). National 
uranium resource evaluation program: hydrogeochemical and 
stream sediment reconnaissance. Cook, J.R. (Du Pont de Ne- 
mours (E.J.) and Co., Aiken, SC (USA). Savannah River 
Lab.). May 1981. Contract AC09-76SR00001. 18p. (GJBX— 
232-81). NTIS, PC A02/MF A0Ol. Order Number 
DE81029065. 

Includes 6 sheets of 48x reduction microfiche. 

Surface sediment samples were collected at 1672 sites, at a 
target sampling density of one site per 13 square kilometers. 
Ground water samples were collected at 49 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Data from ground water sites include (1) water chemistry 
measurements (pH, conductivity, and alkalinity), (2) physical meas- 
urements where applicable (water temperature, well description, 
and scintillometer reading), and (3) elemental analyses (U, Al, Br, 
Cl, Dy, F, Mg, Mn, Na, and V). Helium analyses are given for 
ground water. Data from sediment sites include (1) stream water 
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chemistry measurements from sites where water was available and 
(2) elemental analyses for sediment samples (U, Th, Hf, Al, Ce, Dy, 
Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). Samples site de- 
scriptors (stream characteristics, vegetation, etc.) are also tabulated. 
Areal distribution maps, histograms, and cumulative frequency plots 
for most elements; U/Th, U/Hf, U/(Th + Hf), and U/La ratios; 
and scintillometer readings at sediment sample sites are included on 
the microfiche. Uranium concentrations in the sediments which 
were above limits ranged from 0.10 to 33.90 ppM. The mean of the 
logarithms of the uranium concentrations was 0.52. Clusters of ura- 
nium values greater than 10 ppM occur in quadrangles AH, BH, 
and DA. 


29971 (GJBX—114(81)) Statistical techniques applied to 
aerial radiometric surveys (STAARS): series introduction and 
the principal-components-analysis method. Pirkle, F.L. 
(Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). Apr 1981. Contract AC13-76GJ01664. 62p. NTIS, 
PC A04/MF AO1. Order Number DE81029177. 

STAARS is a new series which is being published to dis- 
seminate information concerning statistical procedures for interpret- 
ing aerial radiometric data. The application of a particular data in- 
terpretation technique to geologic understanding for delineating re- 
gions favorable to uranium deposition is the primary concern of 
STAARS. Statements concerning the utility of a technique on 
aerial reconnaissance data as well as detailed aerial survey data will 
be included. 


29972 (GJBX—128-81) Geologic summary of the Owens 
Valley drilling project, Owens and Rose Valleys, Inyo 
County, California. Schaer, D.W. (comp.). (Bendix Corp., 
Kansas City, MO (USA)). Jul 1981. Contract AC13- 
76GJ01664. 225p. NTIS, PC E08/MF A01. Order Number 
DE81028164. 

Includes 1 sheet of 12x reduction microfiche. 

The Owens Valley Drilling Project consists of eight drill 
holes located in southwest Inyo County, California, having an ag- 
gregate depth of 19,205 feet (5853 m). Project holes penetrated the 
Coso Formation of upper Pliocene or early Pleistocene age and the 
Owens Lake sand and lakebed units of the same age. The project 
objective was to improve the reliability of uranium-potential-re- 
source estimates assigned to the Coso Formation in the Owens 
Valley region. Uranium-potential-resource estimates for this area in 
$100 per pound U3Os forward-cost-category material have been es- 
timatd to be 16,954 tons (15,384 metric tons). This estimate is based 
partly on project drilling results. Within the Owens Valley project 
area, the Coso Formation was encountered only in the Rose Valley 
region, and for this reason Rose Valley is considered to be the only 
portion of the project area favorable for economically sized urani- 
um deposits. The sequence of sediments contained in the Owens 
Valley basin is considered to be largely equivalent but lithologically 
dissimilar to the Coso Formation of Haiwee Ridge and Rose 
Valley. The most important factor in the concentration of signifi- 
cant amounts of uranium in the rock units investigated appears to 
be the availability of reducing agents. Significant amounts of reduc- 
tants (pyrite) were found in the Coso Formation. No organic debris 
was noted. Many small, disconnected uranium occurrences, 100 to 
500 ppM UsOs, were encountered in several of the holes. 


29973 (GJBX—220-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for circle quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contract W-7405-ENG-26. 157p. (K/UR— 
322). NTIS, PC E06/MF_ $3.50. Order Number 
DE81027990. 


Includes 1 sheet of 48x reduction microfiche. 
Field and laboratory data are presented for 1321 water sam- 


ples from the Circle Quadrangle, Alaska. The samples were collect- 
ed by Los Alamos National Laboratory; laboratory analysis and 
data reporting were performed by the Uranium Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


29974 (GJBX—221-81) ene and stream 
sediment reconnaissance basic data for Nabesna 

Alaska, (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contact W-7405-ENG-26. 145p. (K/UR— 
328). NTIS, PC E06/MF A0O1. Order Number E8 1028765. 
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Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1236 water sam- 
ples from the Nebesna Quadrangle, Alaska. The samples were col- 
lected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


29975 (GJBX—223-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Table Mountain quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 29 May 1981. Contract W-7405-ENG-26. 140p. (K/ 
UR—332). NTIS, PC E06/MF $3.50. Order Number 
DE81027991. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1128 water sam- 
ples from the Table Mountain Quadrangle, Alaska. The samples 
were collected by Los Alamos National Laboratory; laboratory 
analysis and data reporting were performed by the Uranium Re- 
source Evaluation Project at Oak Ridge, Tennessee. 


29976 (GJBX—224-81) Design of a borehole data-acqui- 
sition/transmission system. Final report, Volume I. Hancock, 
R.L.; Bowden, J.C. (Science Applications, Inc., La Jolla, 

A (USA)). Jun 1981. Contract AC13-76GJ01664. 197p. 
(SAI—272-81-147-LJ). NTIS, PC A09/MF AOl. Order 
Number DE81028936. 

Objective of the BDATS program was to design, construct, 
and demonstrate a borehole probe and associated uphole modules 
that would allow downhole collection of data from any of several 
borehole probes and would allow digital transmission of that data 
uphole to a computer. Specifically, the system was electrically and 
mechanically configured to interface to six separate borehole 
probes and a computer in a R and D logging vehicle. However, the 
system can be used with other types of probes. 


29977 (GJBX—227-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Eagle Quadrangle, 

Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contract W-7405-ENG-26. 191p. (K/UR— 
327). NTIS, PC E07/MF AO1. Order Number DES 1028637. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1377 water sam- 
ples from the Eagle Quadrangle, Alaska. The samples were collect- 
ed by Los Alamos National Laboratory; laboratory analysis and 
data reporting were performed by the Uranium Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


29978 (GJBX—230-81) Hydrogeochemical and stream 
sediment detailed geochemical survey for Edgemont, South 
Dakota; Wyoming. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jun 1981. Contract W-7405-ENG-26. 50p. (K/ 
UR—38Suppl.1). NTIS, PC A03/MF AOl. Order Number 
DE8 1029062. 

An area on the Long Mountain Structure Zone was chosen 
for examination of hydrogeochemical data. The data suggest the 
presence of a hydrogeochemical boundary approximately 5 to 7 km 
(3-1/2 to 4-1/2 mi) downdip of exposed mines and prospects in the 
Inyan Kara Group. Based on studies by Gatt, et al (1974) the hy- 
drogeochemical boundary is interpreted to represent a zone of ion 
exchange favorable for precipitation of uranium. Updip of the 
boundary, the groundwater is of a calcium sulfate type. Uranium 
concentrations range from <0.2 to 32 ppB (mean = 13 ppB), cal- 
cium concentrations range from 85 to 320 ppB (mean = 158 ppB), 
and sulfate concentrations range from 600 to 1800 ppM (mean = 
708 ppM). Sodium concentrations range from 43 to 363 ppM (mean 
= 168 ppM) and total alkalinity values range from 130 to 330 ppM 
(mean = 244 ppM). Downdip of the boundary, the groundwater is 
of a sodium bicarbonate type. Uranium concentrations range from 
< 0.2 to 0.54 ppB (mean = .28 ppB), calcium concentrations range 
from 1.0 to 45 ppB (mean = 8.4 ppB), and sulfate concentrations 
range from 41 to 1400 ppM (mean = 266 ppM). Sodium concentra- 
tions range from 176 to 744 ppM (mean = 296 ppM) and total alka- 
linity values range from 140 to 920 ppM (mean = 596 ppM). The 
maximum uranium value observed (32 ppB) occurs near the hydro- 
geochemical boundary. 
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29979 (GJBX—231-81) Baker 1° x 2° NTMS area, 
Oregon and Idaho: data report (abbreviated). Cook, J.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). May 1981. Contract AC09-76SR00001. 
17p. (DPST—81-146-6). NTIS, PC E03/MF $4.10. Order 
Number DE81029059. 

Includes 9 sheets of 48x reduction microfiche. 

Surface sediment samples were collected at 1426 sites, at a 
target sampling density of one site per 13 square kilometers. 
Ground water samples were collected at 460 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water 
and surface water. Mass spectrometry results are given for helium 
in ground water. Field measurements and observations are reported 
for each site. Analytical data and field measurements are presented 
in tables and maps. Data from ground water and surface water sites 
include: (1) water chemistry measurements (pH, conductivity, and 
alkalinity), (2) physical measurements, where applicable (water tem- 
perature, well description, and scintillometer reading), and (3) ele- 
mental analyses (U, Al, Br, Cl, Dy, F, Mg, Mn, Na, and V). 
Helium analyses are given for ground water. Data from sediment 
sites include: (1) stream water chemistry measurements from sites 
where water was available, and (2) elemental analyses for sediment 
samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, 
Ti, V, and Yb). Sample site descriptors (stream characteristics, 
vegetation, etc.) are also tabulated. Areal distribution maps, histo- 
grams, and cumulative frequency plots for these elements; U/Th, 
U/Hf, U/(Th + Hf), and U/La ratios; and scintillometer readings 
at sediment sample sites are included on the microfiche. The maxi- 
mum uranium concentration found in sediments in the Baker quad- 
rangle was 21.1 ppM. The mean of the logarithms of the uranium 
concentrations was 0.77. Concentrations of uranium and the rare- 
earth elements were high along the eastern edge of the quadrangle. 


29980 (GJBX—233-81) Raleigh 1° x 2° NTMS area, 
North Carolina: data report (abbreviated). Cook, J.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Jul 1981. Contract ACO9-76SRO0001. 18p. 
(DPST—81-146-9). NTIS, PC E02/MF $3.70. Order 
Number DE81029064. 

Includes 7 sheets of 48x reduction microfiche. 

Surface sediment samples were collected at 1199 sites. Sur- 
face water samples were collected at 124 of these sites. Ground 
water samples were collected at 907 sites. Neutron activation analy- 
sis (NAA) results are given for uranium and 16 other elements in 
sediments, for uranium and 9 other elements in surface water, and 
for uranium and 8 other elements in ground water. Field meas- 
urements and observations are reported for each site. Analytical 
data and field measurements are presented in tables and maps. Data 
from ground water sites include (1) water chemistry measurements 
(pH, conductivity, and alkalinity); (2) physical measurements where 
applicable (water temperature, well description, etc.); and (3) ele- 
mental analyses (U, Al, Br, Cl, Dy, F, Mn, Na, and V). Data from 
sediment sites include: (1) stream water chemistry measurements; 
and (2) elemental analyses for sediment samples (U, Th, Hf, Al, Ce, 
Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V. and Yb). Sample site 
descriptors (stream characteristics, vegetation, etc.) are also tabulat- 
ed. Areal distribution maps, histograms, and cumulative frequency 
plots for most elements and for U/Th and U/Hf ratios are included 
on the microfiche. Key data from stream water sites include (1) 
water quality measurements; and (2) elemental analyses (U, Al, Br, 
Cl, Dy, F, Mg, Mn, Na, and V). Uranium concentrations in the 
sediments range from 0.20 to 237.8 ppM with a mean of 8.93 ppM. 
The highest uranium concentrations appear to be associated with 
monazite, as the U/Th ratios are quite low. Higher uranium values 
in ground water seem to be related to a Triassic basin in the quad- 
rangle. 


29981 (GJBX—234-81) Bluefield 1° x 2° NTMS area, 
Virginia, and West Virginia: data report (abbreviated). Cook, 
J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1981. Contract ACO09- 
76SRO00001. 17p. (DPST—81-146-11). NTIS, PC A02/MF 
A01. Order Number DE81028640. 

Surface sediment samples were collected at 886 sites, and 
surface water samples were collected at 595 of these sites. Ground 
water samples were collected at 1374 of these sites. Neutron activa- 
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tion analysis results are given for uranium and 16 other elements in 
sediments, for uranium and 8 other elements in ground water, and 
for uranium and 9 other elements in surface water. Field meas- 
urements and observations are reported for each site. Analytical 
data and field measurements are presented in tables and maps. Data 
from ground water sites include (1) water chemistry measurements 
(pH, conductivity, and alkalinity), (2) physical measurements, 
where applicable (water temperature, well description, etc.); and (3) 
elemental analyses (U, Al, Br, Cl, Dy, F, Mn, Na, and V). Data 
from sediment sites include (1) stream water chemistry meas- 
urements; and (2) elemental analyses for sediment samples (U, Th, 
Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). 
Sample site descriptors (stream characteristics, vegetation, etc.) are 
also tabulated. Areal distribution maps, histograms, and cumulative 
frequency plots for most elements and for U/Th and U/Hf ratios 
are included. Key data from stream water sites include (1) water 
quality measurements; and (2) elemental analyses (U, Al, Br, Cl, 
Dy, F, Mg, Mn, Na, and V). Uranium concentrations in the sed- 
ments that were above detection limits ranged from 0.10 to 27.2 
ppM. The mean of the logarithms of the uranium concentrations 
was 0.53. A series of clusters containing many of the higher urani- 
um values occur across the southern part of the quadrangle. A few 
of these sites are also high in the U/Th and U/Hf maps. A group 
of sites in the northwest corner of the quadrangle are high in the 
U/Th + Hf map. 


29982 (GJBX—235-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Charley River Quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jun 1981. Contract W-7405-ENG-26. 153p. (K/ 
UR—324). NTIS, PC A08/MF AOl. Order Number 
DE81028639. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1322 water sam- 
ples from the Charley River Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Evai- 
uation Project at Oak Ridge, Tennessee. 


29983 (GJBX—237-81) National Uranium Resource 
Evaluation. Aerial gamma ray and magnetic survey, Racine 
and Grand Rapids quadrangles, Michigan, Wisconsin and Illi- 
nois. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Jul 1981. Contract AC13-76GJ01664. 320p. NTIS, 
PC El11/MF $5.30. Order Number DE8 1028865. 

Includes 6 sheets of 48x reduction microfiche. 

The Racine and Grand Rapids quadrangles of southeastern 
Wisconsin, northeastern Illinois, and Michigan cover a land area of 
8785 square miles, and an additional water surface area of 5215 
square miles. In the northeast, thick Paleozoic deposits overlie a re- 
gional downwarp of the Precambrian basement called the Michigan 
Basin. These Paleozoic deposits shoal to only 500 feet in the south- 
west corner of the survey area. The entire region is covered by a 
mantle of Quaternary glacial material. A search of available litera- 
ture revealed no economically feasible uranium deposits. A total of 
83 uranium anomalies were detected and are discussed briefly. All 
appear to have cultural, and/or locally unsaturated associations, 
and none appear to contain significant measured quantities of urani- 
um. Magnetic data appear to be in general agreement with existing 
structural interpretations of the area. There are local exceptions 
which suggest some lithologic and/or structural complexities in the 
basement material. 


29984 (GJBX—238-81) National Uranium Resource 
Evaluation. Aerial gamma ray and magnetic survey, Detroit 
quandrangle, Michigan. Final report. (EG and G GeoMe- 
trics, Sunnyvale, CA (USA)). Jul 1981. Contract AC13- 
79GJ01692. 266p. NTIS, PC E09/MF $3.90. Order Number 
DE8 1028679. 

Includes 6 sheets of 48x reduction microfiche. 

The Detroit quadrangle covers approximately 7000 square 
mile area of southeastern Michigan and southern Ontario, Canada 
within the Midwestern Physiographic Province. The region con- 
tains a sequence of Paleozoic sediments that fill the southeastern 
sector of the Michigan Basin. These are overlain everywhere by 
Wisconsinan Stage glacial drift and lacustrine sediments. No signifi- 
cant naturally occuring uranium deposits are known to exist in the 


quadrangle. Radiometric data reflect the complete coverage of bed- 
rock by glacially related sedimentation. Average values are low for 
potassium, uranium, and thorium. Most anomalies can be assigned 
to culturally induced sources such as highways and railroads. A 
grouping of anomalies in the southwest corner of the quadrangle 
may indicate a somewhat closer association of naturally occurring 
source elements in this area. No one map unit is responsible for this 
condition however. The magnetic data agrees well in overall aspect 
with the structural interpretation of the basement rocks. The edge 
of the Michigan Basin is well defined with smaller crosscutting 
structures interrupting the general trend of the magnetic pseudo- 
contours. 


29985 (GJBX—239-81) National Uranium Resource 
Evaluation. Aerial gamma ray and magnetic survey, Tawas 
City and Flint quadrangles, Michigan. Final report. (EG and 
G GeoMetrics, Sunnyvale, CA (USA)). Jul 1981. Contract 
AC13-76GJ01664. 312p. NTIS, PC E11/MF $4.50. Order 
Number DE81028863. 

Includes 8 sheets of 48x reduction microfiche. 

The Tawas City and Flint quadrangles of Michigan cover a 
land area of 6500 square miles, and an additional water surface area 
of 7200 square miles. Extremely thick Paleozoic deposits overlie a 
regional downwarp of the Precambrian basement called the Michi- 
gan Basin. These Paleozoic deposits shoal to only 1500 feet in the 
northeast corner. The entire survey area is covered by a mantle of 
Quaternary glacial material. A search of available literature re- 
vealed no economically feasible uranium deposits. Thirty-five urani- 
um anomalies were detected and are discussed briefly. All appear 
to have cultural, and/or locally unsaturated associations, and none 
appear to contain significant measured quantities of uranium. Mag- 
netic data appear to be in good agreement with existing structural 
interpretations of the area. 


29986 (GJBX—240-81) Airborne gamma-ray 

eter and magnetometer survey, Crescent quadrangle —o-. 
Volume II. Final report. (High Life Helicopters, Inc., Puyal- 
lup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 1981. 
Contract AC13-79GJ01692. 184p. NTIS, PC A09/MF AOl1. 
Order Number DE81028662. 

Seventeen uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are listed 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eU), equivalent Thorium 
(ppM eT), eU/eT, eU/K, eT/K, and magnetic Pseudo Contour 
Maps are presented in Appendix E. Stacked Profiles showing geo- 
logic strip maps along each flight-line, together with sensor data, 
and ancillary data are presented in Appendix F. All maps and pro- 
files were prepared on a scale of 1:250,000, but have been reduced 
to 1:500,000 for presentation in Volume II. Anomaly No. 1 is over 
Pliocene-Pleistocene basalt and andesite (Qtba). Anomaly No. 2 is 
over the contact zone between rhyolitic rocks of the John Day for- 
mation (Tmor) and Quaternary alluvium (Qal). Anomaly No. 3 is 
over the contact area between Tertiary silicic ash-flow tuff (Tat) 
and Quaternary alluvium (Qal). Anomalies No. 4, No. 5, No. 6 are 
over Recent pumice and ash-flow deposits (Qrp). Anomalies No. 7, 
No. 8, No. 9, and No. 10 are over Pliocene/Pleistocene basalt 
(Qtb). Anomaly No. 11 is over the contact area between Pliocene 
basalt (Tpb), and Pliocene/Pleistocene basalt (Qtb). Anomaly No. 
12 is over Quaternary terrace deposits (Qpn). Anomalies No. 13, 
and No. 14 are over Pleistocene basalt (Tpb). Anomaly No. 15 is 
over tuffaceous sedimentary rocks (Ts). Anomaly No. 16, the larg- 
est in the quadrangle, is over tuffaceous sedimentary rocks (Ts), 
dune sands (Qd), silicic vent rocks (Tvs), and Quaternary lacustrine 
rocks (Q1). Anomaly No. 17 is over silicic vent rocks and Quater- 
nary lacustrine sediments (Q1). 


29987 (GJBX—240-81Vol.2(BendQ)) Airborne gamma- 
ray spectrometer and magnetometer survey, Bend quadrangle 
). Final report. (High Life Helicopters, Inc., Puyal- 


(Oregon 
lup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 1981. 
Contract AC13- 79GJ01692. 214p. NTIS, PC A10/MF AOl1. 
Order Number DE81028680. 

Eight uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are listed and 
are shown on the Uranium Anomaly Interpretation Map. Potassim 
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(%K), equivalent Uranium (ppM eU), equivalent Thorium (ppM 
eT), eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are 
presented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight-line, together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. 


29988 (GJBX—240-81Vol.2(CanyonCityQ)) Airborne 
gamma-ray spectrometer and magnetometer survey. Canyon 
City quadrangle (Oregon). Final report. (High Life Helicop- 
ters, Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, CO 
(USA)). 1981. Contract AC13-79GJ01692. 212p. NTIS, PC 
A10/MF A0O1. Order Number DE81028682. 

Fourteen uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are listed and 
are shown on the Uranium Anomaly Interpretation Map. Potassium 
(%K), equivalent Uranium (ppM eU), equivalent Thorium (eT), 
eU/eT, eU/K, eT/K, and Magnetic Pseudo Contour Maps are pre- 
sented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight-line, together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. Anomaly No. | is over mainly sedi- 
mentary rocks of undifferentitatd Paleozoic/Mesozoic age (MzP2za). 
Anomaly No. 2 is over a fault contact between Strawberry volcan- 
ics (Ts), and volcanic rocks of the Clarno (Tc). Anomaly No. 3 is 
over an intensely faulted block of Strawberry volcanics (Ts). 
Anomaly No. 4 is over the contact area between Strawberry vol- 
canic rocks (Ts) and a basalt plug of Tertiary age (Tbi). Anomaly 
No. 5 is over the contact area between volcanic rocks of the 
Clarno formation (Tc) and undivided sedimentary rocks of Juras- 
sic/Triassic age. Part of the anomaly is over landslide debris (Q1). 
Anomalies No. 6 and No. 7 are over a fault contact between vol- 
canic rocks of the Clarno formation (Tc) and undivided sedimenta- 
ry rocks of Jurassic/Triassic age (JTru). 


29989 (GJBX—240-81Vol.2(SalemQ)) Airborne gamma- 
ray spectrometer and magnetometer survey, Salem quadrangle 
(Oregon). Final report. (High Life Helicopters, Inc., Puyal- 
lup, WA (USA); QEB, Inc., Lakewood, CO (USA)). 1981. 
Contract AC13-79GJO1692. 126p. NTIS, PC A0O7/MF AO1. 
Order Number DE8 1028681. 

Five uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eU), equivalent Thorium 
(eT), eU/eT, eU/K, eT/K, and magnetic pseudo-contour maps are 
presented in Appendix E. Stacked Profiles showing geologic strip 
maps along each flight-line, together with sensor data, and ancillary 
data are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. Each of the anomalies occurs over 
the Eocene Tyee and Burpee formation (Teme), a rhythmically 
banded, feldspathic and micaceous, massive bedded sandstone, and 
siltstone. Anomalies 1, 2, 3, and 4 are in the northwest corner of 
the map. Anomalies 2 and 3 are near faults, so may be due to radon 
leaking from the faults. Anomaly No. 5 is in the southwest corner 
of the map. 


29990 (GJBX—241-81Vol.2A) Airborne gamma-ray spec- 
trometer and ometer survey, Peoria quadrangle (IL). 
Final report. (High Life Helicopters, Inc., Puyallup, WA 
(USA); QEB, Inc., Lakewood, CO (USA)). 1981. Contract 
AC13-79GJ01692. 164p. NTIS, PC AO8/MF AOl1. Order 
Number DE8 1028862. 

Twenty-three uranium anomalies meet the minimum statisti- 
cal requirements as defined in Volume I. These anomalies are listed 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eU), equivalent Thorium 
(ppM eTh), eU/eTh, eU/K, eTh/K, and magnetic pseudo-contour 
maps are presented in Appendix E. Stacked Profiles showing geo- 
logic strip maps along each flight-line, together with sensor data, 
and ancillary data are presented in Appendix F. All maps and pro- 
files were prepared on a scale of 1:250,000, but have been reduced 
to 1:500,000 for presentation in Volume II. Anomalies No. 1 and 
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No. 2, and No. 19 are over areas underlain by the Radnor Till 
member (Qti) of the Pleistocene Glasford formation. Anomalies No. 
3 and No. 5 are over areas underlain by Pleistocene moraine and 
other deposits of the Fairgrange Till member (Qwf, Qwfm) of the 
Wedron formation. Anomaly No. 4 is over an area underlain by the 
Pleistocene Batestown Till member (Qwb) of the Wedron forma- 
tion. Anomalies No. 6 and No. 7 are over areas underlain by the 
Delavan Till member (Qwd) of the Pleistocene Wedron formation. 
Anomalies No. 8 and No. 20 are over areas underlain by Pleisto- 
cene moraine deposits of the Yorkville Till member (Qwym) of the 
Wedron formation. Anomalies No. 9, No. 12, and No. 14 are over 
areas underlain by Pleistocene moraine deposits of the Snider Till 
member (Qwsm) of the Wedron formation. Anomalies No. 10, and 
No. 15 to No. 16 are over areas underlain by the Snider Till 
member (Qws) of the Wedron formation of Pleistocene age. Anom- 
aly No. 11 is over an area underlain by the Pleistocene Snider Till 
member (Qws) of the Wedron formation and Cahokia Alluvium 


(Qc). 


29991 (GJBX—241-81Vol.2B) Airborne gamma-ray spec- 
trometer and magnetometer survey, Belleville quadrangle (IL). 
Final report. (High Life Helicopters, Inc., Puyallup, WA 
(USA); QEB, Inc., Lakewood, CO (USA)). 1981. Contract 
AC13-79GJ01692. 15ip. NTIS, PC A0O8/MF AOl1. Order 
Number DE81028861. 

Forty-two uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are listed 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eV), equivalent Thorium 
(ppM eTh), eU/eTh, eU/K, eTh/K, and magnetic pseudo-contour 
maps are presented in Appendix E. Stacked Profiles showing geo- 
logic strip maps along each flight-line, together with sensor data, 
and ancillary data are presented in Appendix F. All maps and pro- 
files were prepared on a scale of 1:250,000, but have been reduced 
to 1:500,000 for presentation in Volume II. Anomalies No. 1, No. 4 
to No. 17, No. 22 to No. 23, and No. 27 to No. 30 are over areas 
underlain by the Radnor Till member (Qti) of the Pleistocene Glas- 
ford formation. Anomalies No. 2 and No. 3 are over areas under- 
lain by Pleistocene Cahokia Alluvium (Qc) and the Radnor Till 
member (Qti) of the Glasford formation. Anomalies No. 18 to No. 
21, and No. 24 are over areas underlain by the Pleistocene Equality 
formation (Qcl). Anomalies No. 25 and No. 26 are over areas un- 
derlain by the Equality formation (Qcl) and the Radnor Till 
member (Qti) of the Glasford formation. Both of these formations 
are of Pleistocene age. Anomalies No. 31 and No. 33 are over areas 
underlain by the Pleistocene Cahokia Alluvium (Qc). Anomalies 
No. 32, No. 34 to No. 38, and No. 40 to No. 42 are over areas un- 
derlain by the Radnor Till member (Qti) of the Pleistocene Glas- 
ford formation. Anomaly No. 39 is over an area underlain by the 
Radnor Till (Qti) and the Hagarstown (Qgh) members of the Pleis- 
tocene Glasford formation. 


29992 (GJBX—241-81Vol.2C) Airborne gamma-ray spec- 
trometer and magnetometer survey, Decater quadrangle (IL). 
Final report. (High Life Helicopters, Inc., Puyallup, WA 
(USA); QEB, Inc., Lakewood, CO (USA)). 1981. Contract 
AC13-79GJ01692. 165p. NTIS, PC A0O8/MF AOl. Order 
Number DE81028860. 

Thirty-eight uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are listed 
and are shown on the Uranium Anomaly Interpretation Map. Po- 
tassium (%K), equivalent Uranium (ppM eU), equivalent Thorium 
(ppM eTh), eU/eTh, eU/K, eTh/K, and magnetic pseudo-contour 
maps are presented in Appendix F. All maps and profiles were pre- 
pared on a scale of 1:250,000, but have been reduced to 1:500,000 
for presentation in Volume II. 


29993 (GJBX—244-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Douglas quadrangle, 
Arizona; New Mexico. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 29 May 1981. Contract W-7405-ENG-26. 86p. 
(K/UR—315). NTIS, PC E04/MF AOl. Order Number 
DE8 1028081. 

Includes 2 sheets of 48x reduction microfiche. 

Field and laboratory data are presented for 161 water sam- 
ples and 235 sediment samples from the Douglas Quadrangle, Ari- 
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zona; New Mexico. Uranium values have been reported by Los 
Alamos National Laboratory in Report GJBX-69(78). The samples 
were collected by Los Alamos National Laboratory; laboratory 
analysis and data reporting were performed by the Uranium Re- 
source Evaluation Project at Oak Ridge, Tennessee. 


29994 (GJBX—245-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Point Hope quadran- 

gle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 29 May 1981. Contract W-7405-ENG-26. 70p. (K/ 
UR—333). NTIS, PC E03/MF AOl. Order Number 
DE81028167. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 211 water sam- 
ples from the Point Hope Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


29995 (GJBX—246-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Beechey Point Quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jun 1981. Contract W-7405-ENG-26. 7lp. (K/ 
UR—338). NTIS, PC E03/MF AOl. Order Number 
DE81028168. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presnted for 214 water samples 
from the Beechey Point Quadrangle, Alaska. The samples were col- 
lected by Los Alamos National Laboratory; laboratory analysis and 
data reporting were performed by the Uranium Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


29996 (GJBX—247-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Meade River quadran- 
gle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jun 1981. Contract W-7405-ENG-26. 95p. (K/ 
UR—342). NTIS, PC 304/MF AOl. Order Number 
DE8 1027407. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 515 water sam- 
ples from the Meade River Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


29997 (GJBX—248-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Teshekpuk quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Jun 1981. Contract W-7405-ENG-26. 91p. (K/UR—346). 
NTIS, PC E04/MF AO1. Order Number DE81027408. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 479 water sam- 
ples from the Teshekpuk Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


29998 (GJBX—249-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Umiat quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Jun 1981. Contract W-7405-ENG-26. 92p. (K/UR—347). 
NTIS, PC E04/MF AO1. Order Number DE81027423. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 482 water sam- 
ples from the Umiat Quadrangle, Alaska. The samples were collect- 
ed by Los Alamos National Laboratory; laboratory analysis and 
data reporting were performed by the Uranium Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


29999 (GJBX—252-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Harrison Bay quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Jun 1981. Contract W-7405-ENG-26. 78p. (K/ 
UR—359). NTIS, PC E04/MF AOl. Order Number 
DE81028352. 

Includes 1 sheet of 48x reduction microfiche. 
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Field and laboratory data are presented for 328 water sam- 
ples from the Harrison Bay Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


30000 (GJBX—21381) Gadsden and Tupelo 1° x 2° 
NTMS areas, Alabama: data report (abbreviated). Bennett, 
C.B. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Mar 1981. Contract ACO09- 
76SRO00001. 17p. (DPST—81-146-1). NTIS, PC E03/MF 
$5.10. Order Number DE81027986. 

Includes 14 sheets of 24x reduction microfiche. 

Sediment samples were collected at 776 and 69 sites in the 
Gadsden and Tupelo quadrangles, respectively. Ground water sam- 
ples were collected at 1416 and 116 sites in the Gadsden and 
Tupelo quadrangles, respectively. Stream water samples were col- 
lected at 673 and 68 sites in the Gadsden and Tupelo quadrangles, 
respectively. Neutron activation analyses results are given for ura- 
nium and 16 other elements in sediments, and for uranium and 8 
other elements in ground water and stream water. Field meas- 
urements and observations are reported for each site. Analytical 
data and field measurements are presented in tables and maps. Data 
from ground water and stream water sites include: (1) water chem- 
istry measurements (pH, conductivity, and alkalinity), (2) physical 
measurements where applicable (water temperature, well descrip- 
tion, etc.), and (3) elemental analyses (U, Al, Br, Cl, Dy, F, Mn, 
Na, V, and, when available, He). Areal distribution maps, histo- 
grams, and cumulative frequency plots for these elements and meas- 
urements for ground water and stream water in the Gadsden quad- 
rangle are included. Data from sediment sites include: (1) stream 
water chemistry measurements (pH, conductivity, and alkalinity), 
and (2) elemental analyses for sediment samples (U, Th, Hf, Al, Ce, 
Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). Sample site 
descriptors (stream characteristics, vegetation, etc.) are also tabulat- 
ed. Areal distribution maps, histograms, and cumulative frequency 
plots for these elements and measurements for stream sediments in 
the Gadsden quadrangle are included on microfiche. Uranium con- 
centrations in the sediments ranged from 0.3 to 27.3 ppM with an 
average of 3.26. Uranium concentrations in ground water samples 
ranged from 0.006 to 01.1 ppB with an average of 0.235. Uranium 
concentrations in stream water samples ranged from 0.006 to 22.88 
ppB with an average of 0.193. 


30001 (GJQ—011-81) National Uranium Resource Evalu- 
ation: Durango Quadrangle, Colorado. Theis, N.J.; Madson, 
M.E.; Rosenlund, G.C.; Reinhart, W.R.; Gardner, H.A. 
(Bendix Field Engineering Corp., Grand Junction, CO 
(USA). Grand Junction Operations). Jun 1981. Contract 
AC13-76GJ01664. 145p. NTIS, PC E06/MF $4.30. Order 
Number DE81028162. 

Includes 9 sheets of 24 reduction microfiche. 

The Durango Quadrangle (2°), Colorado, was evaluated 
using National Uranium Resource Evaluation criteria to determine 
environments favorable for uranium deposits. General reconnais- 
sance, geologic and radiometric investigations, was augmented by 
detailed surface examination and radiometric and geochemical stud- 
ies in selected areas. Eight areas favorable for uranium deposits 
were delineated. Favorable geologic environments include roscoe- 
lite-type vanadium-uranium deposits in the Placerville and Barlow 
Creek-Hermosa Creek districts, sandstone uranium deposits along 
Hermosa Creek, and vein uranium deposits in the Precambrian 
rocks of the Needle Mountains area and in the Paleozoic rocks of 
the Tuckerville and Piedra River Canyon areas. The major portions 
of the San Juan volcanic field, the San Juan Basin, and the San 
Luis Basin within the quadrangle were judged unfavorable. Due to 
lack of information, the roscoelite belt below 1000 ft (300 m), the 
Eolus Granite below 0.5 mi (0.8 km), and the Lake City caldera are 
unevaluated. The Precambrian Y melasyenite of Ute Creek and the 
Animas Formation within the Southern Ute Indian Reservation are 
unevaluated due to lack of access. 


30002 (K/UR—326) Hydrogeochemical and stream sedi- 
ment reconnaissance basic data for McCarthy Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contract W-7405-ENG-26. lllp. NTIS, PC 
A06/MF AO1. Order Number DE81028671. 
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Field and laboratory data are presented for 766 water sam- 
ples from the McCarthy Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


30003 (K/UR—335) Hydrogeochemical and stream sedi- 
ment reconnaissance basic data for Point Lay gle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Jun 1981. Contract W-7405-ENG-26. 75p. NTIS, PC 
A04/MF AO1. Order Number DE81028669. 

Field and laboratory data are presented for 219 water sam- 
ples from the Point Lay Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


30004 (K/UR—336) Hydrogeochemical and stream sedi- 
ment reconnaissance basic data for Wainwright Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Jun 1981. Contract W-7405-ENG-26. 80p. NTIS, PC 
A05/MF AO1. Order Number DE81028670. 

Field and laboratory data are presented for 293 water sam- 
ples from the Wainwright Quadrangle, Alaska. The samples were 
collected by Los Alamos National Laboratory; laboratory analysis 
and data reporting were performed by the Union Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


0503 Mining 
REFER ALSO TO CITATION(S) 29906 
0504 Feed Processing 


REFER ALSO TO CITATION(S) 31024 


30005 (GJBX—212-81) Recovery of uranium from 
seawater. Best, F.R.; Driscoll, M.J. (eds.). (Massachusetts 
Inst. of Tech., Cambridge (USA). Energy Lab.). Dec 1980. 
Contract AC13-76GJ01664. 310p. (CONF-801229—). NTIS, 
PC A14/MF AO1. Order Number DE81027989. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

This report is the proceedings of a topical meeting on the 
recovery of uranium from seawater, held at the Massachusetts Insti- 
tute of Technology on December 1-2, 1980. The meeting was spon- 
sored by the United States Department of Energy and hosted by 
the MIT Energy Laboratory and Nuclear Engineering Department. 
Workers from six different countries presented a total of sixteen 
papers in three major categories: the state-of-the-art resulting from 
past efforts; detailed results from sorber preparation and perform- 
ance experiments; and overall system design aspects. Sorbers dis- 
cussed include hydrous titanium oxide, ion exchange resins, chito- 
san, humic acids and activated carbon. Systems for contacting 
seawater with the sorber include actively pumped, current and 
wave-powered concepts. Filter configurations include thin multi- 
layer stacks, fluidized beds and free falling particles. Several of the 
researchers estimated eventual production costs in the 200 to 400 $/ 
Ib UsOs range, although values as high as 2000 $/lb were also 
quoted. The bulk of the proceedings is comprised of the unedited 
papers, as provided by the authors. The proceedings also include 
edited transcripts of the discussions on all papers and the panel and 
concluding discussions. All papers have been abstracted separately. 


30006 (GJBX—212-81, pp 26U-34U) Feasibility study of 
uranium extraction from seawater: a summary. Campbell, 
M.H. (Exxon Nuclear Co., Inc., Richland, WA); Binney, 
S.E. Dec 1980. NTIS, PC A14/MF AOl. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

Feasibility of uranium recovery has four readily definable 
sub-divisions: (1) technical feasibility; (2) engineering feasibility; (3) 
economic feasibility; and (4) social feasibility. It was found in this 
study that it would be technically feasible to recover uranium from 
seawater, although there are a number of site-specific studies that 
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should be conducted prior to site selection. It is not feasible from 
an engineering viewpoint to go beyond the preliminary conceptual 
design for a pumped flow system without conducting further stud- 
ies. It would be socially feasible to recover uranium from the 
seawater as long as the plant site were in a low population area. 
Without several major technical breakthroughs leading to signifi- 
cantly lower production costs and/or federal subsidy, a pumped 
seawater plant to extract uranium from seawater is not economical- 
ly feasible at the present time. 


30007 (GJBX—212-81, pp 47U-57U) Adsorption and elu- 
tion of uranium in seawater. Kanno, M. (Univ. of Tokyo, 
Japan). Dec 1980. NTIS, PC A1l4/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

In Japan, the essentiality of the development of nuclear 
power generation has become enhanced, and it needs to ensure ura- 
nium resources mainly from foreign countries. Though several poli- 
cies have been taken, extraction of uranium from seawater has been 
interesting, and some investigations have been carried out mainly 
by the Metal Mining Agency of Japan since 1975. In this program, 
selections of chemical processes, adsorption tests mainly with hy- 
drous titanium oxide, elution processes, washing processes, the re- 
covery of eluate by steam stripping or electrodialysis, secondary 
concentrations of uranium in the eluate by ion exchange or ion flo- 
tation, etc., and some tentative cost estimations have been carried 
out. Some results of the experiments for each unit process will be 
described. 


30008 (GJBX—212-81, pp 59U-71U) Studies on com- 
plexing resins accumulating uranium from seawater. Schwo- 
chau, K.; Astheimer, L.; Schenk, H.J.; Witte, E.G. (Nuclear 
Research Centre (KFA), Juelich, Germany). Dec 1980. 
NTIS, PC Al4/MF AO1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

Resins containing suitable functional groups are capable of 
concentrating uranium from sea water, and in comparison with hy- 
drous titanium oxide resins can present some advantages such as 
higher uranium loading, more selectivity, and higher stability 
against sea water. 


30009 (GJBX—212-81, pp 71U-80U) Specific uranyl 
binding by macrocyclic ligands attached to resins. Tabushi, I 
Kobuke, Y. (Kyoto Univ., Japan). Dec 1980. NTIS, PC 
A14/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

Macrocyclic polydentates have attracted enormous attention 
from chemists because of their unique and significant characteristics 
of the strong and selective binding of a variety of metal ions. The 
metal binding is governed mostly by the size of the macroring and 
the nature of heteroatoms involved. The most important role of the 
macrocyclic structure is, in general, the so-called macrocyclic 
effect - to increase (making less negative) a large negative entropy 
change involved in the polydentate chelation. Basic strategy of ura- 
nium binding, is to design a ligand of very strong metal binding to 
take advantage of this macrocyclic effect, where number of chelat- 
ing heteroatoms and their spatial arrangement is designed to be 
most appropriate for uranyl (UO.**) binding, since in natural sea 
water uranium is dissolved mostiy in a form of uranyl carbonate. 
The following macrocylic ligands, hexamine, hexaketone, hexacar- 
boxylic acid, were prepared and tested. The macrocyclic hexacar- 
boxylic ligand was the most promising. The addition of hexacarbox- 
ylic acid to a uranyl tricarbonate solution gave a change of visible 
absorption due to the competitive formation of the uranyl complex. 
From this competitive binding, a relative formation constant was 
estimated to be 1075, giving a log K/sub f/ value of 16.4 at 25°C 
for the uranyl complex. This value is the largest among the hosts 
ever reported to bind uranyl ion.The selectivity of the macrocyclic 
hexacarboxylic ligand was also ascertained by testing with other 
metal cations. Results indicate that uranyl ions can be extracted ef- 
ficiently from sea water using the hexacarboxylic acid ligands 
which are attached to a polymer insoluble in water. 
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30010 (GJBX—212-81, pp 82U-92U) Convenient labora- 
tory screening test for potential sorbers of uranium from 
seawater. Maroldo, S.G. (Rohm and Haas, Spring House, 
PA); Beasley, G.H. Dec 1980. NTIS, PC A14/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

Progress on a convenient method for measuring the sorption 
pseudoisotherm of uranium from natural or synthetic seawater with 
experimental sorbers is described. This permits comparisons of the 
performances of different experimental sorbents. Solutions were 
analyzed using laser induced fluorescence. 


30011 (GJBX—212-81, pp 96U-121U) Advantage of fast 
reacting adsorbents like humic acids for the recovery of ura- 
nium from seawater. Denzinger, H. (Dornier System GmbH, 
Friedrichshafen, Germany); Schnell, C.; Heitkamp, D.; Wa- 
gener, K. Dec 1980. NTIS, PC Ail4/MF AOl1. 

In Recovery of uranium from seawater. 

This report is divided into two sections. The first part com- 
prises experimental data of humic acid adsorbers; whereas, the 
second concerns design parameter and costs of a recovery plant 
using fast reacting adsorbents. Summarizing the experimental re- 
sults, hydrogen-loaded humic acids on carriers show an exception- 
ally fast kinetics of uranium fixation in seawater which is practical- 
ly temperature independent. This fast adsorption performance may 
be maintained in a technical recovery process if care is taken to 
minimize slow diffraction controlled steps preceding the uranium 
fixation reaction. When humic acid was used instead of titanium hy- 
droxide in the recovery plant, there was a decrease of investment 
and production costs of about 50%. However, there was a higher 
percentage of energy costs, i.e., electric power consumption and in- 
vestments for pumps. 


30012 (GJBX—212-81, pp 124U-134U) Recovery of ura- 
nium from sea water by chelation on chitosan. Muzzarelli, 
R.A.A.; Tanfani, F.; Mariotti, S. (Univ. of Ancona, Italy). 
Dec 1980. NTIS, PC A14/MF AOl1. 

In Recovery of uranium from seawater. 

The results presented for the best chitosans (scarcely acety- 
lated polymers of glucosamine) available implement and confirm 
the authors’ early results obtained twelve years ago. In view of its 
selectivity (indifference to alkali and alkali-earth elements) and its 
hydrophilicity, chitosan is quite suitable for the recovery of urani- 
um from water and NaCl brine, thus it will certainly be applicable 
for the recovery of naturally occurring uranium from sea water. 


30013 (GJBX—212-81, pp 149U-164U) Recovery of ura- 
nium from seawater. Kanno, M. (Univ. of Tokyo, Bunkyo- 
ku, Japan); Saito, K. (Univ. of Tokyo, Bynkyo-ku, Japan). 
Dec 1980. NTIS, PC A14/MF AO1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

Japan depends on foreign countries for most of her energy 
resources. Therefore, nuclear power generation is considered to be 
very important, but known domestic uranium resources are very 
rare. Hence, recovery of uranium from seawater has become of in- 
terest. To investigate the technical and economical feasibility of re- 
covering uranium from seawater, a research program has been car- 
ried out in the Metal Mining Agency of Japan, since 1975, spon- 
sored by the Ministry of International Trade and Industry. In this 
program, selections of the chemical processes, developments of ad- 
sorbents mainly on hydrous titanium oxide, the performance of con- 
tinuous adsorption and elution process, the recovery of eluate by 
steam stripping or electodialysis, secondary concentrations of urani- 
um in the eluate by ion exchange or ion flotation etc., some site 
selections around Japanese coast, the conceptional designs of two 
types of commercial plants, the pumping and fixed bed type and the 
direct sea current utilization type, and some tentative cost estima- 
tions have been carried out. Though several problems await solu- 
tion, it has shown that it is technically feasible. Accordingly, the 
construction of a model plant with a uranium production capacity 
of about 10 kg/year will be started in October 1980. 


30014 (GJBX—212-81, pp 168U-196U) UEB concept of 
uranium extraction from seawater. Bitte, J.; Fremery, M.L; 
Bals, H.G. (URANERZBERGBAU-GmbH, Bonn, Ger- 
many). Dec 1980. NTIS, PC A14/MF AOl1. 
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From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

The UE mcept, a semi-) submersible current driven ad- 
sorption unit using fluidized adsorber beds with hydrous titanium 
oxide (HTO) is introduced. Based on the properties of the HTO ad- 
sorber, a design is described for the complete chemical process in- 
volved in the extraction of UsOs from seawater. A technically fea- 
sible procedure to manufacture the adsorber is also given. 


30015 (GJBX—212-81, pp 200U-241U) Recovery of ura- 
nium from seawater by using wave power and floating off- 
shore units. Bjoerk, B.; Vallander, P. (VBB, Stockholm, 
Sweden). Dec 1980. NTIS, PC A14/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

In the present project, the feasibility of a floating unit for the 
recovery of uranium from seawater is studied. The seawater is sup- 
plied to the adsorbent inside the unit by means of wave energy. 
The wave energy transformation method derives from a Swedish 
patent, and is based on the principle that waves will rush up on a 
sloping plane, which is partly submerged in the water, and fill a 
reservoir with seawater to a level which is higher that the still 
water level in the sea. This difference in water level will create a 
pressure head which can be utilized to force seawater through filter 
beds. A processing plant on land and build up of adsorbent beds are 
not included in this study. The areas of investigation are: waves, 
streams and water temperatures available at sea; uranium uptake; 
optimization of a plant; conceptual layout of a floating unit; dynam- 
ic response of a floating unit; and costs. The chemical process for 
the separation of uranium from seawater can be divided into four 
operations. (1) Direct loading of the adsorbent with seawater. The 
operation is stopped when the adsorbent uptake capacity is reached. 
The adsorbent will then be prewashed with fresh water. (2) Elua- 
tion of the adsorbent with an eluant (ammonium carbonate). The 
adsorbent will then be postwashed with freshwater. (3) Steam strip- 
ping of the eluate to extract the uranium and to recover the eluant 
for reuse. (4) Preparation of the solid uranium product by filtration 
and use of ion exchangers. 


30016 (GJBX—212-81, pp 243U-262U) Lawrence Liver- 
more Laboratory concept for uranium recovery from 
seawater. Gregg, D.; Wang, F. (Lawrence Livermore Na- 
tional Lab., CA). Dec 1980. NTIS, PC A1l4/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

The Lawrence Livermore Laboratory concept for uranium 
recovery from seawater involves the following process steps: (1) 
produce activated carbon via a coal gasification plant; (2) contact 
activated carbon sorbent with seawater using a settling process (no 
pumping of seawater); (3) vacuum activated carbon from sea floor; 
(4) gasify or burn activated carbon (further concentrating the urani- 
um in the ash); (5) extract the uranium from the rich ash ore by 
conventional techniques. The process advantages are: (1) eliminates 
seawater pumping, the need for an illuent, and the need for a fresh 
water wash; (2) should result in much lower capital investment and 
regional process energy. Major process issues are: (1) uranium load- 
ing on activated carbon; (2) activated carbon modifications required 
to improve the sorbtion performance; (3) activated carbon particle 
size needed to meet system requirements; (4) minimization of sor- 
bent losses when contacted with seawater. 


30017 (GJBX—212-81, pp 265U-278U) Practical con- 
straints on systems for the extraction of uranium from 
seawater. Driscoll, M.J.; Whaley, J.L.; Nitta, C.K.; Best, 
F.R. (Massachusetts Inst. of Tech., Cambridge). Dec 1980. 
NTIS, PC Al4/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

As of now there is no general agreed upon overall conceptu- 
al system design for a practical uranium-from-the-sea facility. Ele- 
mentary considerations suggest that the design envelope of accept- 
able parameters severely restricts the available options. More work 
is clearly in order, but it would appear that a viable system must 
employ absorber particles of small dimensions, in thin beds of high 
void fraction, most likely sited at sea. It would also appear that 
considerable useful input in the formulation of a design approach 
could be gained by closer attention to research in progress on other 
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energy options. For example, the high-capacity, low-head axial 
flow pumps under consideration for OTEC units are also ideal for 
sea-borne uranium facilities; and, in the area of passive systems, one 
should note that the kelp farm biomass concept shares many similar 
problems, including current-driven nutrient transport. Preliminary 
conceptual designs of active and passive units for the recovery of 
uranium from seawater have been produced which may have the 
potential of meeting the requirements established. They will be used 
as the starting point for further work on system design in the DOE- 
sponsored project on uranium extraction from seawater at MIT. 


0505 Enrichment 


REFER ALSO TO CITATION(S) 31092 


30018 (LA-tr—81-16) Gas centrifugal separator. Kanda, 
Y. (Los Alamos National Lab., NM (USA)). Jul 1981. 
Translation of . Japanese Patent 1979-39,779. 4p. NTIS, PC 
A02/MF AOI. Order Number DE81027617. 

A very brief description is given of a gas centrifugal separa- 
tor which separates a gas into a heavy gas and a light gas, and has 
a thermoelectric element for cooling the heavy gas collecting tube. 
(DLC) 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 31069 


30019 Fabrication of thorium bearing carbide fuels. Gu- 
tierrez, R.L.; Herbst, R.J.; Johnson, K.W. (to Department 
of Energy). US Patent 4,261,935. 14 Apr 1981. Filed date 20 
Nov 1979. vp. 

PAT-APPL-096261. 

Thorium-uranium carbide and thorium-plutonium carbide 
fuel pellets have been fabricated by the carbothermic reduction 
process. Temperatures of 1750°C. And 2000°C. Were used during 
the reduction cycle. Sintering temperatures of 1800* C. And 2000* 
C. Were used to prepare fuel pellet densities of 87% >94% of 
theoretical, respectively. The process allows the fabrication of kilo- 
gram quantities of fuel with good reproducibility of chemicals and 
phase composition. Methods employing liquid techniques that form 
carbide microspheres or alloying-techniques which form alloys of 
thorium-uranium or thorium-plutonium suffer from limitation on the 
quantities processed of because of criticality concerns and lack of 
precise control of process conditions, respectively. 


0508 Spent Fuels Reprocessing 
REFER ALSO TO CITATION(S) 30031, 30060, 30693, 31025 


30020 (DP-MS—81-15) Study of the formation, preven- 
tion, and recovery of plutonium from plutonium esters in the 
Purex process. Gray, L.W.; Burney, G.A. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1981. Contract AC09-76SRO00001. 8p. (CONF- 
810813—11). NTIS, PC A02/MF AOli. Order Number 
DE81027943. 

From National American Chemical Society summer meeting; 
New York, NY, USA (23 Aug 1981). 

The Savannah River Plant uses the basic Purex process to 
separate *°Pu from **U and fission products. Dark-brown, dense 
solids containing up to 30% Pu have previously occurred in rota- 
meters in the plutonium finishing operations. The kinetics of forma- 
tion of this mixture of DBP- and MBP-Pu esters suggest two meth- 
ods to prevent the formation of the solids. A selective dissolution 
method using NaOH metathesis has been developed to separate the 
phosphate ester from the plutonium before dissolution of the residu- 
al plutonium hydroxide in a HNOs-HF medium. 
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0509 Transport And Storage 


REFER ALSO TO CITATION(S) 30033, 31081 


(DOE/NV/10061—8) Commercial waste and spen 
fuel packaging program. Quarterly report, a B81. 
Hakl, A.R. (Westinghouse Electric Corp., Mercury, NV 
(USA). Advanced Energy Systems Div.). ” 1981. Contract 
ACO08-80NY 10061. 13p. NTIS, PC A02/MF AOl. Order 
Number DE81028245. 

This document is a report of activities performed by Wes- 
tinghouse Advanced Energy Systems Division - Nevada Operations 
at the E-MAD Facility, Area 25, Nevada Test Site, in meeting sub- 
task objectives during the third quarter of Fiscal Year 1981. These 
activities include: completion of installation of the Constant Air 
Monitor (CAM) and Remote Area Monitor (RAM) Systems; and 
publication of their procedures; installation of Hot Bay Pit Adapt- 
ers; Plasma Arc Welder development, including evaluation of test 
welds; receipt of the Evacuation/Backfill Collar; completion of 
testing for evaluation of Drywell moisture accumulation; and revi- 
sion of the Safety Assessment Document, NVO-198, to include 
High Level Waste (HLW) log handling. 


30022 (HEDL-TME—80-84) Assessment of spent-fuel 
structural integrity under disposal-cycle conditions. Bosi, 
D.M. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Jul 1981. Contract AC14-76FF02170. 102p. 
NTIS, PC A06/MF A0O1. Order Number DE81028634. 

The fatigue-fracture integrity of spent light water reactor 
fuel assemblies under disposal cycle dynamic loadings is assessed. 
The scope of the analyses covers the response of intact Zircaloy 
clad fuel assemblies in both shipping cask and gaseous stabilized 
canister configurations. Peak bedrock accelerations were applied as 
the seismic loading. Transportation loads in the form of peak 
normal shock loading were also applied to the fuel assembly dy- 
namic models. Transportation or fuel assembly drop accidents were 
not considered in the analyses. Finite element techniques solved the 
structural dynamics phase of the analyses, and influence coefficient 
methods were employed to assess the cladding fatigue crack 
growth or fracture. Results of the analyses show that spent fuel 
cladding, even with assumed large flaws, has fatigue-fracture integ- 
rity well in excess of the disposal cycle dynamic response loads. 
The report concludes that mechanically induced fatigue crack 
propagation is an insignificant spent fuel degradation mechanism 
during the initial 1000-year disposal period. 40 figures, 16 tables. 


0510 Marketing And Economics 
REFER ALSO TO CITATION(S) 29946 
0520 Waste Management 


REFER ALSO TO CITATION(S) 30021, 30022, 30050, 30051, 30052, 30074, 
30560, 30943, 31003, 31003, 31027, 31037, 31038, 31039, 31040, 31057, 31311, 
31317 


30023 (ORNL-tr—4775) Storage and solidification of 
LAW/MAW in underground cayerns: Phase 2. Semiannual 
report, January 1, 1980-June 30, 1980. (Oak Ridge National 
Lab., TN (USA)). [nd]. Translation of FUE-80030, 31 July 
1980. 32p. NTIS, PC A03/MF AOl. Order Number 
DE8 1029093. 

This report covers three areas: quality assurance, ventilation 
systems, and product conveyance, for the purpose of obtaining data 
necessary for a large-scale test. The work done on quality assurance 
is divided into two parts: Modei Experiment on Storage of the 
Product, and Methods of Underground Control. The goals for part 
one are to investigate: heat generation during storage; influence of 
the rock on the boundary zones; interactions between product and 
rock; separation processes; and bulk porosity and angle of repose 
formation. The goal for part two is to determine underground oper- 
ational parameters with the aid of measuring methods which satisfy 
the demands in the cavern so as to guarantee monitoring of the in- 
stallation and the product. The purpose of the cavern ventilation 
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system is to guarantee the safe confinement of the radwaste stored 
in the cavern. This includes the safe transport, conveyance and pu- 
rification of the air required for ventilation and exhaust. Studies are 
conducted in the following two areas: simulation of convection and 
material exchange processes, and design of the ventilation system. 
The goal for the research on conveyance of the product is to deter- 
mine the characteristic rheological data for the reference product as 
a basis for designing the conveyance system. Results to date and 
outlook for all of these projects are presented. 


30024 (CONF-810733—1) Low-level radioactive waste: 
an introductory overview. Godbee, H.W.; Kibbey, A.H. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 9p. NTIS, PC A02/MF A0Ol. Order Number 
DE8 1026334. 

From ASME short course on radioactive waste management 
for nuclear power reactors and other facilities; Alexandria, VA, 
USA (13 Jul 1981). 

In 1980, the accumulated volume of buried low-level waste 
(LLW) in the United States amounted to over 92,000 m*. Of this, 
49,700 m* was attributed to the US commercial fuel cycle, 36,400 
m to institutional and industrial, and 76,300 m* to government ac- 
tivities. In addition, there was another 6500 m* of LLW sent to 
commercial burial grounds from government agencies or other li- 
censed activities (e.g., fabrication of fuel for foreign reactors). The 
LLW from LWRs accounted for nearly 80 vol % of the commer- 
cial fuel cycle LLW and about 50 vol % of the total LLW. Institu- 
tional and industrial LLW accounted for about 40 vol % of the 
total LLW sent to commercial burial grounds and about 20 vol % 
of the total LLW. Government LLW accounted for almost 50 vol 
% of the total LLW. If no more land is licensed for commercial 
burial, Barnwell with its limited waste acceptance will be the only 
site still operating in the year 2000. Of the DOE sites, only NTS 
and Hanford will have ample land. All the other principal DOE 


sites except LASL will be exhausted and this site will have about 7 
ha of usable land left. 


30025 (DOE/ET/41900—9) Ceramic phases for immobi- 
lization of '*°I. Vance, E.R.; Agrawal, D.K.; Scheetz, B.E.; 
Pepin, J.G.; Atkinson, S.D.; White, W.B. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems 
Group; Pennsylvania State Univ., University Park (USA). 
Materials Research Lab.). 31 Jul 1981. Contract ACO09- 
79ET41900. 43p. (ESG-DOE— 13354). NTIS, PC A03/MF 
A01. Order Number DE81026067. 

Materials for ultimate disposal of '*°I have been studied. At 
present, iodide-sodalite, though not ideal, appears to be the best ma- 
terial for '*°I immobilization from the aspects of ease of prepara- 
tion, thermal stability, cost of materials, and leach resistance. Good 
consolidation of the material was achieved by sintering in air at 
1000 to 1200°C, but the iodine content was significantly below stoi- 
chiometric expectations. Hot aqueous media preferentially removed 
iodine, apparently by OH™ substitution in near-neutral solutions, 
and I reversible reaction Cl” exchange occurred in brine. Alterna- 
tion of the sodalite also took place. Soxhlet leach rates were about 
5 x 10~* g/cm?-day by total weight loss, but physical weathering 
contributed significantly to this value. Moderate doses of radiation 
had no observable deleterious structural effects. Iodoboracites 
seemingly cannot be prepared by ceramic or nonhydrothermal wet 
chemical techniques. Fe-iodoboracite has inferior thermal stability 
to iodide-sodalite and was completely altered to hematite after 
treatment at 200°C in deionized water. Silver zeolites retained some 
iodine in the form of crystalline a-AgI at temperatures up to 
1300°C even though heating above ~ 700°C altered the alumino- 
silicate framework. However, some of the iodine appeared to be 
present as soluble iodine, even in heated materials. Treatment at 
200°C in deionized water or 2M NaC! significantly decreased the 
crystallinity of the aluminosilicate framework and the a-Agl reflec- 
tions in the x-ray patterns were enhanced. Mild y irradiations (~ 
50 MR) affected the x-ray diffraction patterns of some of the zeo- 
lites. Various lead oxyhalides had very poor thermal stability. 
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30026 (LBL—11981) Monitor for detecting nuclear waste 
leakage in a subsurface repository. Klainer, S.; Hirschfeld, 
T.; Bowman, H.; Milanovich, F.; Perry, D.; Johnson, D. 
(Lawrence Berkeley Lab., CA (USA)). 5 Nov 1980. Con- 
tract W-7405-ENG-48. 89p. NTIS, PC A0S5/MF A0O1. Order 
Number DE81026429. 

The remote fiber fluorimetric portion of the program is 
slightly ahead of schedule and proceeding well technically. Proof 
of principle has been demonstrated over a 0.2 km path length using 
an organic tracer material. Performance and design calculations 
have been made for the fiber optic components of the system. Opti- 
mized fibers have been ordered and special jigs and optical cou- 
plings are presently being fabricated. Progress on the high-sensitiv- 
ity analyzer using coprecipitation techniques has proceeded well 
ahead of schedule with technical results far above expectations. 
Preliminary measurements in the UO2**/CaF,2 detection system has 
proved sensitivities well beyond the natural background limit. 
While further improvement of sensitivity (to 10~' g) already is 
planned, emphasis will now be placed on locating and dealing with 
possible interferences and on determining how to improve and opti- 
mize quantitative accuracy. In addition, simplication of the sample 
preparation procedure and downscaling to use very small (< 1 ml) 
groundwater samples is planned. In the longer time frame, work on 
maximum chemical speciation and the possibility of isotopic specia- 
tion will be undertaken. Once the coprecipitation procedures, in- 
strumentation, and spectroscopy have been fully refined for urani- 
um, then the process will be repeated for plutonium and perhaps 
americium and thorium. 


30027 (NUREG/CR—1683) Characterization of existing 
surface conditions at Sheffield low-level waste disposal facili- 
ty. Final report. Heim, G.E.; Machalinski, M.V. (Harding- 
Lawson Associates, Oak Brook, IL (USA)). Aug 1980. Con- 
tract NRC-02-80-057. 179p. NTIS, PC A09/MF AO1. 

The report presents results of the investigation to character- 
ize the existing surface conditions at the Sheffield Low-Level 
Waste Disposal Facility, Sheffield, Illinois. The investigation is 
based on visual observations made in the field and detailed topo- 
graphic surveying. The following information is presented: (1) 
Analyses of individual trench caps describing surface conditions 
and the ability of trench caps to minimize erosion and water infil- 
tration into trenches; (2) A detailed survey of erosion at the site 
and a detailed description of the vegetation; and (3) A topographic 
survey. Numerous photographs are provided to document observa- 
tions. Possible remedial actions, conclusion and recommendations 
for improving surface conditions are presented. 


30028 (ONWI—198) PSU/WES interlaboratory com- 
parative methodology study of an experimental cementitious 
repository seal material. Roy, D.M.; Grutzeck, M.W.; 
Mather, K. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation; Pennsylvania State 
Univ., University Park (USA). Materials Research Lab.; 
Army Engineer Waterways Experiment Station, Vicksb wie 
MS (USA). Structures Lab.). Sep 1980. Contract A 
76RL01830. 108p. NTIS, PC A06/MF AO1. Order Number 
DE8 1028236. 

A study is underway in two separate laboratories to investi- 
gate possible use of portland cement grout as repository sealing ma- 
terial for underground isolation of nuclear waste. The labs involved 
are the Materials Research Laboratory of the Pennsylvania State 
University (PSU) and the Structures Laboratory (SL) of the US 
Army Engineer Waterways Experiment Station. The same cementi- 
tious (grout) mixture was prepared in each laboratory in September 
1980, and tests were started. Testing included characterization of 
cement and fly ash by chemical, physical, and petrographic proce- 
dures. Tests of hardened specimens included restrained expansion, 
compressive strength, modulus of elasticity, density, permeability, 
x-ray diffraction, and scanning electron microscopy. Each labora- 
tory made many of the same tests and some that were not directly 
comparable. This document (Report 1) contains largely 3- and 7- 
day results and none beyond 28-day ages. 
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30029 (ORNL—5760) Final report on cermet high-level 
waste forms. Kobisk, E.H.; Quinby, T.C.; Aaron, W.S. (Oak 
Ridge National Lab., TN (USA)). Aug 1981. Contract W- 
7405-ENG-26. 69p. NTIS, PC A04/MF AOI. Order 
Number DE81029102. 

Cermets are being developed as an alternate method for the 
fixation of defense and commercial high level radioactive waste in a 
terminal disposal form. Following initial feasibility assessments of 
this waste form, consisting of ceramic particles dispersed in an iron- 
nickel base alloy, significantly improved processing methods were 
developed. The characterization of cermets has continued through 
property determinations on samples prepared by various methods 
from a variety of simulated and actual high-level wastes. This 
report describes the status of development of the cermet waste 
form as it has evolved since 1977. 6 tables, 18 figures. 


30030 (ORNL—5774) Consolidation and permeability of 
salt in brine. Shor, A.J.; Baes, C.F. Jr.; Canonico, C.M. 
(Oak Ridge National Lab., TN (USA)). Jul 1981. Contract 
W-7405-ENG-26. 4lp. NTIS, PC A03/MF AOl. Order 
Number DE81029103. 

The consolidation and loss of permeability of salt crystal ag- 
gregates, important in assessing the effects of water in salt reposi- 
tories, has been studied as a function of several variables. The kinet- 
ic behavior was similar to that often observed in sintering and sug- 
gested the following expression for the time dependence of the void 
fraction: phi(t) = phi(O) - (A/B)in(1 + Bt/z(0)*), where A and B 
are rate constants and z(0) is initial average particle size. With brine 
present, A and phi(0) varied linearly with stress. The initial void 
fraction was also dependent to some extent on the particle size dis- 
tribution. The rate of consolidation was most rapid in brine and 
least rapid in the presence of only air as the fluid. A brine contain- 
ing 5 m MgCl showed an intermediate rate, presumably because of 
the greatly reduced solubility of NaCl. A substantial wall effect 
was indicated by an observed increase in the void fraction of con- 
solidated columns with distance from the top where the stress was 
applied and by a dependence of consolidation rate on the column 
height and radius. The distance through which the stress fell by a 
factor of phi was estimated to change inversely as the fourth power 
of the column diameter. With increasing temperature (to 85°C), 
consolidation proceeded somewhat more rapidly and the wall effect 
was reduced. The permeability of the columns dropped rapidly 
with consolidation, decreasing with about the sixth power of the 
void fraction. In general, extrapolation of the results to repository 
conditions confirms the self-sealing properties of bedded salt as a 
storage medium for radioactive waste. 


30031 (ORNL/SUB—7164/1) Experimental studies con- 
cerning the drying of voloxidizer off-gases. Holland, W.D.; 
Shah, A.H.; Kaiser, A.F.; McGee, J.C. (Tennessee Techno- 
logical Univ., Cookeville (USA). Dept. of Chemical Engi- 
neering). Jul 1981. Contract W-7405-ENG-26. 139p. NTIS, 
PC A07/MF A0O1. Order Number DE81028025. 

The results of an experimental program conducted to aid in 
the design of a tritium retention system to remove tritiated water 
from voloxidizer off-gases are presented. The retention system is 
expected to be a fixed-bed adsorption unit using a commercially 
available desiccant, such as molecular sieves, to dry the off-gases. 
The presence of iodine in the off-gas stream somewhat complicates 
the drying process since some iodine will be retained in the drying 
bed along with the tritiated water. The present work represents a 
follow-up to a study in which a small-scale (2-in.-diam by 30-in.- 
long) packed column of Linde Molecular Sieves (LMS) type 3A 
was repeatedly loaded and regenerated using a non-radioactive sim- 
ulated voloxidizer off-gas containing water and iodine vapor. Both 
water and iodine loadings were measured and the regeneration 
characteristics of the bed were observed. The following studies 
were carried out: (1) testing of other desiccants showed LMS type 
3A to be superior because of its high water loading and low iodine 
retention; (2) development of a column-mounted moisture detector; 
(3) adsorption isotherms; (4) iodine analysis using a commercial oxi- 
dant monitor; (5) tests on cartridge-type beds - a series of tests were 
conducted using three small drying beds connected in series. One 
further finding of this study was the importance of the clay binder 
(used in pelletized molecular sieves) in obtaining satisfactory or ac- 
ceptably low iodine retention. 
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30032 (ORNL/TM—7782) Survey: utilization of zeolites 
for the removal of radioactivity from liquid waste streams. 
Roddy, J.W. (Oak Ridge National Lab., TN (USA)). Aug 
1981. Contract W-7405-ENG-26. 39p. NTIS, PC A03/MF 
A0O1. Order Number DE81028035. 

A survey was made of the literature and of experience at se- 
lected nuclear installations to provide information on the stability of 
inorganic ion exchangers when used for the decontamination of 
both low-level and high-level radioactive liquids. Results of past 
campaigns at the Savannah River Plant, Oak Ridge National Labo- 
ratory, and Rockwell Hanford Operations were examined. In addi- 
tion, the performance of zeolites used for controlling water quality 
in nuclear fuel storage basins was evaluated. The literature survey 
served as a guide for identifying relevant material from foreign 
sources and supplemented the information obtained by direct con- 
tact of domestic researchers. The study included a brief review of 
the physical and chemical properties of zeolites. A secondary ob- 
jective of the study was to compile data on the corrosion resistance 
of containment materials for zeolites. 


30033 (PNL—3774) INFX guide: summary of US DOE 
plans and policies for international cooperation in the field of 
radioactive waste management. Harmon, K.M.; Kelman, J.A. 
(comps.). (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1981. Contract AC06-76RL01830. 151p. NTIS, PC 
A08/MF AO1. Order Number DE81028208. 

The purpose of this document is to provide, in one source, 
an overview and summary of major international cooperative activ- 
ities such as long-term personnel exchanges, planning of comple- 
mentary R and D programs, and testing programs like the one at 
Stripa for use by DOE and DOE contractor personnel responsible 
for planning such programs. The contents are as follows: waste 
management-general, high-level waste immobilization; transuranic 
wastes; low-level radioactive waste; airborne wastes; waste isolation 
in geologic repositories; marine disposal; spent fuel storage; trans- 
portation; uranium mill tailings; decontamination and decommis- 
sioning; and appendices which are for bilaterial waste management 
agreements; INFX policies and procedures, DOE contractor per- 
sonnel and international agencies. 


30034 (PNL—3844) Strontium and cesium radionuclide 
leak detection alternatives in a capsule storage pool. Larson, 
D.E.; Crawford, T.W.; Joyce, S.M. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Aug 1981. Contract 
AC06-76RL01830. 93p. NTIS, PC A0O5/MF AOl. Order 
Number DE81023611. 

A study was performed to assess radionuclide leak-detection 
systems for use in locating a capsule leaking strontium-90 or 
cesium-137 into a water-filled pool. Each storage pool contains 
about 35,000 L of water and up to 715 capsules, each of which con- 
tains up to 150 kCi strontium-90 or 80 kCi cesium-137. Potential 
systems assessed included instrumental chemical analyses, radionu- 
clide detection, visual examination, and other nondestructive nucle- 
ar-fuel examination techniques. Factors considered in the assess- 
ment include: cost, simplicity of maintenance and operation, tech- 
nology availability, reliability, remote operation, sensitivity, and 
ability to locate an individual leaking capsule in its storage location. 
The study concluded that an adaption of the spent nuclear-fuel ex- 
amination technique of wet sipping be considered for adaption. In 
the suggested approoch, samples would be taken continuously from 
pool water adjacent to the capsule(s) being examined for remote ra- 
diation detection. In-place capsule isolation and subsequent water 
sampling would confirm that a capsule was leaking radionuclides. 
Additional studies are needed before implementing this option. Two 
other techniques that show promise are ultrasonic testing and eddy- 
current testing. 


30035 (RFP—3103) Purification and decontamination of 
a caustic water by reverse osmosis. Plock, C.E.; Travis, T.N. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 28 Jul 1981. Contract AC04-76DP3533. 5p. 
NTIS, PC A02/MF AO1. Order Number DE81027720. 

A reverse osmosis pilot plant was used to decontaminate a 
caustic water containing low concentrations of uranium, plutonium, 
and americium. The concentrations of the plutonium and americium 
were less than one picocurie per liter in the product water. The 
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concentrations of the uranium was reduced to 4.4 picocuries per 
liter in the product water, which is a reduction of greater than 
99%. The reverse osmosis pilot plant was operated at a 98% water 
recovery, which produced 25,000 gallons per day of product water. 


30036 (RFP—3119) Paint selection for coating radioac- 
tive-waste drums. Briggs, J.L. (Rockwell International 
Corp., Golden, CO (USA). Energy Systems Group). 1 Jul 
1980. Contract AC04-76DP03533. 22p. (CONF-8106126— 
1). NTIS, PC A02/MF A0O1. Order Number DE81026259. 

From ASTM Rockwell International corrosion conference; 
Nashville, TN, USA (23 Jun 1981). 

It is concluded that although the white epoxy Paint Sample 
E is suitable for coating waste drums, the additional pretreated 
costs of grit blasting prior to paint application would preclude 
adoption of that paint system. The specified 10.0-mil coating thick- 
ness of that coating would also incur higher costs. The Vorac 
epoxy-phenolic base paint (buff or yellow) was the only other paint 
that exhibited suitable corrosion and impact resistance required for 
coating the waste drums. In addition, that paint does not require a 
grit-blasted substrate or other costly pretreatment prior to coating. 


30037 (RFP—3250) Nuclear waste incineration technol- 
ogy status. Ziegler, D.L.; Lehmkuhl, G.D.; Meile, L.J. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant; Rockwell International Corp., Golden, CO 
(USA). Transuranic Waste Systems Office). 15 Jul 1981. 
Contract AC04-76DP03533. 123p. NTIS, PC A06/MF AOl1. 
Order Number DE81025751. 

The incinerators developed and/or used for radioactive 
waste combustion are discussed and suggestions are made for uses 
of incineration in radioactive waste management programs and for 
incinerators best suited for specific applications. Information on the 
amounts and types of radioactive wastes are included to indicate 
the scope of combustible wastes being generated and in existence. 
An analysis of recently developed radwaste incinerators is given to 
help those interested in choosing incinerators for specific applica- 
tions. Operating information on US and foreign incinerators is also 
included to provide additional background information. Develop- 
ment needs are identified for extending incinerator applications and 
for establishing commercial acceptance. 


30038 (RHO-BWI-SA—146) Numerical modeling of the 
Near Surface Test Facility No. 1 and No. 2 heater tests. 
Hocking, G.; Williams, J.; Boonlualohr, P.; Mathews, L,; 
Mustoe, G. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Agapito (J.F.T.) and 
Associates, Grand Junction, CO (USA); Dames and Moore, 
Burlington, MA (USA)). 1981. Contract AC06-77RL01030. 
8p. (CONF-810624—9). NTIS, PC A02/MF AOl. Order 
Number DE81026575. 

From 22. US symposium on rock mechanics; Cambridge, 
MA, USA (29 Jun 1981). 

Thermomechanical predictive calculations have been under- 
taken for two full scale heater tests No. 1 and No. 2 at the Near 
Surface Test Facility (NSTF) at Hanford, Washington. Numerical 
predictions were made of the basaltic rock response involving tem- 
peratures, displacements, strains and stresses due to energizing the 
electrical heaters. The basalt rock mass was modeled as an isotropic 
thermal material but with temperature dependent thermal conduc- 
tivity, specific heat and thermal expansion. The fractured nature of 
the basalt necessitated that it be modeled as a cross anisotropic 
medium with a bi-linear locking stress strain relationship. The 
cross-anisotropic idealization was selected after characterization 
studies indicated that a vertical columnar structure persisted 
throughout the test area and no major throughgoing discontinuities 
were present. The deformational properties were determined from 
fracture frequency and orientation, joint deformational data, Good- 
man Jack results and two rock mass classification schemes. Similar 
deformational moduli were determined from these techniques, 
except for the Goodman Jack results. The finite element technique 
was utilized for both the non-linear thermal and mechanical compu- 
tations. An incremental stiffness method with residual force correc- 
tion was employed to solve the non-linear problem by piecewise 
linearization. Two and three dimensional thermomechanical scoping 
calculations were made to assess the significance of various param- 
eters and associated errors with geometrical idealizations. Both 
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heater tests were modeled as two dimensional axisymmetric geome- 
try with water assumed to be absent. Instrument response was pre- 
dicted for all of the thermocouples, extensometers, USBM borehole 
deformation and IRAD gages for the entire duration of both tests. 


30039 (SAI—509991R) Design and cost estimate for the 
SRL integrated hot off gas facility using selective adsorption. 
Pence, D.T.; Kirstein, B.E. (Science Applications, Inc., San 
Diego, CA (USA)). Jul 1981. Contract AC09-76SR00819. 
75p. NTIS, PC A04/MF AO1. Order Number DE81029111. 

Based on the results of an engineering-scale demonstration 
program, a design and cost estimate were performed for a 25-m*/h 
(15-ft?/min) capacity pilot plant demonstration system using selec- 
tive adsorption technology for installation at the Integrated Hot Off 
Gas Facility at the Savannah River Plant. The design includes pro- 
visions for the destruction of NO/sub x/ and the concentration and 
removal of radioisotopes of ruthenium, iodine-129, tritiated water 
vapor, carbon-14 contaminated carbon dioxide, and krypton-85. 
The nobel gases are separated by the use of selective adsorption on 
mordenite-type zeolites. The theory of noble gas adsorption on zeo- 
lites is essentially the same as that for the adsorption of noble gases 
on activated charcoals. Considerable detail is provided regarding 
the application of the theory to adsorbent bed designs and oper- 
ation. The design is based on a comprehensive material balance and 
appropriate heat transfer calculations. Details are provided on tech- 
niques and procedures used for heating, cooling, and desorbing the 
adsorbent columns. Analyses are also given regarding component 
and arrangement selection and includes discussions on alternative 
arrangements. The estimated equipment costs for the described 
treatment system is about $1,400,000. The cost estimate includes a 
detailed equipment list of all the major component items in the 
design. Related technical issues and estimated system performance 
are also discussed. 


30040 (SAND—80-2375) Solution chemistry techniques 
in SYNROC preparation. Dosch, R.G.; Lynch, A.W. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1981. 
Contract AC04-76DP00789. 32p. NTIS, PC A03/MF AO0Ol1. 
Order Number DE81028994. 

Investigations of titanate-based ceramic forms for radioactive 
waste immobilization are underway at Sandia National Laboratories 
(SNLA) and at Lawrence Livermore National Laboratory 
(LLNL). Although the waste forms differ as to overall product 
composition, the waste-containing phases in both ceramic products 
have similar crystalline structure types. These include metallic 
phases along with oxides with structure types of the mineral ana- 
logues perovskite, zirconolite, and hollandite. Significant differences 
also exist in the area of processing. More conventional ceramic 
processing methods are used at LLNL to produce SYNROC while 
solution chemistry techniques involving metal alkoxide chemistry 
and ion exchange have been developed at SNLA to prepare cal- 
cium titanate-based waste ceramics. The SNLA techniques were re- 
cently modified and applied to producing SYNROC (compositions 
C and D) as part of an interlaboratory information exchange be- 
tween SNLA and LLNL. This report describes the methods used 
in preparing SYNROC including the solution interaction, and hot- 
pressing methods used to obtain fully dense SYNROC monoliths. 


30041 (SAND—81-0007/1) Subseabed Disposal Program 
Plan. Volume I. Overview. (Sandia National Labs., Albu- 
querque, NM (USA)). Jul 1981. Contract AC04-76DP00789. 
35p. NTIS, PC A03/MF A0O1. Order Number DE81027966. 
The primary objective of the Subseabed Disposal Program 
(SDP) is to assess the scientific, environmental, and engi i 
feasibility of disposing of processed and packaged high-level nucle- 
ar waste in geologic formations beneath the world’s oceans. High- 
level waste (HLW) is considered the most difficult of radioactive 
wastes to dispose of in oceanic geologic formations because of its 
heat and radiation output. From a scientific standpoint, the under- 
standing developed for the disposal of such HLW can be used for 
other nuclear wastes (e.g., transuranic - TRU - or low-level) and 
materials from decommissioned facilities, since any set of barriers 
competent to contain the heat and radiation outputs of high-level 
waste will also contain such outputs from low-level waste. If sub- 
seabed disposal is found to be feasible for HLW, then other factors 
such as cost will become more important in considering subseabed 
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emplacement for other nuclear wastes. A secondary objective of 
the SDP is to develop and maintain a capability to assess and coop- 
erate with the seabed nuclear waste disposal programs of other na- 
tions. There are, of course, a number of nations with nuclear pro- 
grams, and not all of these nations have convenient access to land- 
based repositories for nuclear waste. Many are attempting to devel- 
op legislative and scientific programs that will avoid potential haz- 
ards to man, threats to other ocean uses, and marine pollution, and 
they work together to such purpose in meetings of the international 
NEA/Seabed Working Group. The US SDP, as the first and most 
highly developed R and D program in the area, strongly influences 
the development of subseabed-disposal-related policy in such na- 
tions. 


30042 (SAND—81-0768) Effects of clay-seam behavior 
on WIPP repository design. Stone, C.M.; Krieg, R.D.; Bran- 
stetter, L.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1981. Contract AC04-76DP00789. 41p. NTIS, 
PC A03/MF AOl1. Order Number DE81028190. 

The geology at the southeastern New Mexico WIPP site 
consists of bedded layers of rock salt, anhydrite, polyhalite, mix- 
tures of those materials, and thin clay seams. In spite of their very 
small (0.005 m to 0.05 m) thickness, clay seams are important to 
structural characterization of the WIPP stratigraphy since slip 
might possibly take place across them. Results of a study to deter- 
mine the effects of clay seam frictional slip on the closure of a well- 
defined drift configuration are described. A Mohr-Coulomb dry 
friction model was used to model the active clay seams. The main 
thrust of the study was to determine the effects of friction coeffi- 
cient variability on drift closure. Results show that the drift closure 
varies by a factor of 3.0 over the range of friction coefficients stud- 
ied. The maximum slip observed along any clay seam was 0.12 m. 
For values of » > .7, virtually no slip occurs along any clay seam. 


30043 (SAND—81-1323) Investigation of resonant signals 
recorded at well J-11, Nevada Test Site. Long, J.W. (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1981. Con- 
tract AC04-76DP00789. 25p. NTIS, PC A02/MF AOl. 
Order Number DE81025464. 

After the Farm event, gages measuring horizontal accelera- 
tions at the bottom of Well J-11 began resonating at about 3 to 5 
hertz on each shot. This investigation of possible causes concludes 
that the material surrounding the well casing has fallen away, al- 
lowing the casing to move freely in horizontal directions and caus- 
ing the undesirable resonance. 


30044 (SAND—81-7061) Acoustic and thermal-sensor 
systems for the In-Situ Heat-Transfer Experiment. Olson, 
L.O. (Sandia National Labs., Albuquerque, NM (USA); 
Washington Univ., Seattle (USA). Applied Physics Lab.). 
Jul 1981. Contract AC04-76DP00789. 143p. NTIS, PC A07/ 
MF AOl1. Order Number DE81028187. 

The In-Situ Heat Transfer Experiment (ISHTE) in the clay 
sediments of the deep ocean is part of a program to evaluate the 
feasibility of storing high-level nuclear waste in the subseabed sedi- 
ments of the deep ocean. The equipment items developed in sup- 
port of the ISHTE planned for the deep ocean north of Hawaii in- 
clude an acoustic tracking and telemetry system, 15 thermal sensor 
probes for implanting into the sediments, in-situ data recording 
equipment, calibration of the probes, and a line source probe. 
(DLC) 


30045 (PNL-TR—415) Process for the denitrification of 
high-level radioactive liquid wastes. Gattys, F.J. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). 10 Jul 1981. 
Translation of . German(FRG) Patent 2,807,324. 17p. NTIS, 
PC A02/MF AO1. Order Number DE81026875. 

A process is claimed for denitrification of high-level concen- 
trated radioactive liquid wastes by using powdered paraformalde- 
hyde. Commercial paraformaldehyde with a low water content and 
mean particle size smaller than 60 microns is introduced as denitri- 
fying agent at about 110°C into the liquid waste. A buffer of citric 
acid and phosphate is added during the denitrification reaction. The 
escaping gases contain nitrogen oxides which are recombined and 
concentrated to about 40% by weight nitric acid. 
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30046 Study of regional temperature and thermohydrolo- 
gic effects of an underground repository for nuclear wastes in 
hard rock. Wang, J.S.Y.; Tsang, C.F.; Cook, N.G.W.; With- 
erspoon, P.A. (Earth Sciences Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Journal of Geophysical Research ; 86: No. BS, 3759- 
3770(10 May 1981). 

Heat released by the radioactive decay of nuclear wastes in 
an underground repository causes a long-term thermal disturbance 
in the rock mass. The nature of this disturbance for a planar reposi- 
tory 3000 m in diameter at a depth of 500 m below surface is inves- 
tigated. Loaded initially with a power density of 10 W/m? of spent 
fuel assemblies 10 years after discharge from a reactor, the maxi- 
mum increase in temperature of the repository in granite is about 50 
°C and the epicentral thermal gradient about 70 °C/km. Different 
waste forms and periods before buriel have significant effects on 
the thermal disturbance. The effects of temperature changes in the 
groundwater flow are evaluated with simple models of a vertical 
fracture connected to a horizontal fracture in the rock mass. The 
buoyancy groundwater flow through the vertical fracture is a func- 
tion of both the vertical and the horizontal fracture transmissivities, 
as well as the changes in density and viscosity of groundwater 
caused by the temperature changes. Finite hydraulic recharge from 
the surrounding rock mass affects the thermohydrologic disturb- 
ance. 


30047 Electric controlled air incinerator for radioactive 
wastes. Hootman, H.E.; Warren, J.H. (to Department of 
Energy). US Patent 4,259,910. 7 Apr 1981. Filed date 18 Jul 
1979. vp. 

PAT-APPL-058420. 

A two-stage incinerator is provided which includes a pri- 
mary combustion chamber and an afterburner chamber for off- 
gases. The latter is formed by a plurality of vertical tubes in combi- 
nation with associated manifolds which connect the tubes together 
to form a continuous tortuous path. Electrically-controlled heaters 
surround the tubes while electrically-controlled plate heaters heat 
the manifolds. A gravity-type ash removal system is located at the 
bottom of the first afterburner tube while an air mixer is disposed in 
that same tube just above the outlet from the primary chamber. A 
ram injector in combination with rotary magazine feeds waste to a 
horizontal tube forming the primary combustion chamber. 


30048 Process for decontaminating radioactive liquids 
using a calcium cyanamide-containing composition. Silver, 
G.L. (to Dept. of Energy). US Patent Application 190,304. 
24 Sep 1980. 2Ip. 

The present invention provides a process for decontaminat- 
ing a radioactive liquid containing a radioactive element capable of 
forming a hydroxide. This process includes the steps of contacting 
the radioactive liquid with a decontaminating composition and sep- 
arating the resulting radioactive sludge from the resulting liquid. 
The decontaminating composition contains calcium cyanamide. 


30049 Decontamination of alkaline radioactive waste by 
ion exchange. Wiley, J.R. (Savannah River Lab., Aiken, 
SC). Contract AT(07-2)-1. Industrial and Engineering Chem- 
istry Process Design and Development ; 17: No. 1, 67-71(Jan 
1978). 

An ion-exchange process was developed to remove cesium- 
137, strontium-90, and plutonium from alkaline salt solutions. About 
20 million gal of alkaline salt cake and supernatant solution from 
processing nuclear fuels and materials for defense programs are 
presently stored at the Savannah River Plant. Ion exchange may be 
used to decontaminate this radioactive waste during a proposed 
waste solidification program. In development tests 100-L quantities 
of liquid waste were decontaminated. Decontamination factors 
were 4 x 10° for '°7Cs, 5 x 10° for ®°Sr, and 300 for Pu. The sepa- 
rated radionuclides were concentrated by a factor of 1500 and im- 
mobilized by adsorption onto zeolite. Residual '°7Cs, °Sr, and Pu 
activity in the decontaminated product was about 6 nCi/g. ’*Ru, 
the most hazardous radionuclide remaining after ‘°’Cs removal, 
will decay to 6 nCi/g about 10 years after the waste is processed. 
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30050 (ORNL-tr—4771) Estimate of the consequences of 
the accident water penetration into an in-situ cavern during 
the operating phase. Keinzler, B. (Oak Ridge National Lab., 
TN (USA)). [nd]. Translation source information not availa- 
ble . 19p. NTIS, PC A02/MF AOl. Order Number 
DE8 1029147. 

On the assumption that an in-situ cavern with an effective 
volume of 75,000 m* has been filled to capacity, an attempt is made 
to estimate the effects of a water penetration accident on the con- 
tamination of the groundwater. The release of the nuclides tritium, 
Sr, '87Cs and the alpha-emitters ***Pu and *°°Pu is examined for 
this purpose. The product characteristics are assumed to be such 
that leaching is the decisive factor for release within a period of 50 
years following the influx of the water. Thereafter there are total 
corrosion and decay of the waste product in direct contact with the 
brine, so that the entire activity of the upper strata reaches the 
cavern brine, with the exception of a residual amount. The leaching 
continues from deeper strata. If we assume that the leached activity 
is homogeneously distributed over the cavern volume and then 
consider the release of the contaminated brine due to convergence 
of the cavern with a stratum containing groundwater, the expansion 
of the radionuclides can be calculated over this area. It has been 
demonstrated that the filling state of the cavern has no influence on 
the RN [radionuclide] concentration at a given distance from the 
cavern, if we assume that contaminated brine reaches the ground- 
water due to convergence of the cavern and the release rate over 
time is proportional to the free volume of the cavern. Assuming 
that the convergence of the cavern at a maximum distance of 500 m 
decreases over time, the concentrations of the RNs in question in 
the groundwater will always remain below the derived maximum 
permissible concentration (MPC) values. 


30051 (PB—81-114910) Implementation of long-term en- 
vironmental radiation standards: the issue of verification. 
(National Research Council, Washington, DC (USA)). 1979. 
Contract EPA-68-01-3931. 76p. NTIS PC MF A0Ol1. 

In response to a request from the U.S. Environmental Pro- 
tection Agency (EPA), the National Research Council, through a 
Panel of the Committee on Radioactive Waste Management, stud- 
ied the problems of verifying the satisfactory implementation of 
(i.e., compliance with) environmental radiation standards for deep 
geologic repositories for high-level radioactive wastes. This report 
contains the major conclusions and recommendations of the study. 
The report begins with a summary of the Panel’s major conclusions 
and recommendations. Important background information on radio- 
active wastes--their origin, the amounts presently in existence, and 
possible permanent disposal of the wastes in deep geologic forma- 
tions--is discussed in Chapter 1. The potential risks posed by these 
wastes is described in Chapter 2. The long-term environmental radi- 
ation standards that EPA is required to establish, and the feasibility 
and means of assuring compliance with such standards are exam- 
ined in Chapter 3. The information that is required for purposes of 
assuring long-term compliance is described in Chapter 4, and the 
status and limitations of current knowledge are examined in Chap- 
ter 5. 


30052 (PNL—3574) Geochemical modeling: a _ review. 
Jenne, E.A. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jun 1981. Contract AC06-76RL01830. 58p. 
NTIS, PC A04/MF AO1. Order Number DE81028969. 

Two general families of geochemical models presently exist. 
The ion speciation-solubility group of geochemical models contain 
submodels to first calculate a distribution of aqueous species and to 
secondly test the hypothesis that the water is near equilibrium with 
particular solid phases. These models may or may not calculate the 
adsorption of dissolved constituents and simulate the dissolution 
and precipitation (mass transfer) of solid phases. Another family of 
geochemical models, the reaction path models, simulates the step- 
wise precipitation of solid phases as a result of reacting specified 
amounts of water and rock. Reaction path models first perform an 
aqueous speciation of the dissolved constituents of the water, test 
solubility hypotheses, then perform the reaction path modeling. 
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Certain improvements in the present versions of these models 
would enhance their value and usefulness to applications in nuclear- 
waste isolation, etc. Mass-transfer calculations of limited extent are 
certainly within the capabilities of state-of-the-art models. Howev- 
er, the reaction path models require an expansion of their thermo- 
dynamic data bases and sy tic validation before they are gener- 
ally accepted. 








0540 Health And Safety 
REFER ALSO TO CITATION(S) 30034, 30680, 31203, 31276 


30053 (NUREG/CR—1736) Comparison of physical 
chemical properties of powders and respirable aerosols of in- 
dustrial mixed uranium and plutonium oxide fuels. Technical 
report. Eidson, A.F. (Inhalation Toxicology Research Inst., 
Albuquerque, NM (USA)). Nov 1980. 25p. NTIS, PC A02/ 
MF AOl. 

The purpose of these studies is to delineate physical and 
chemical factors important in determining the biological fate of 
mixed-oxides if inhaled. The similarity between powders and respi- 
rable aerosols was also studied. Four representative mixed-oxide 
powders were obtained from fuel fabrication enclosures. Aerosols 
of the powders were regenerated in the laboratory and collected 
for analysis. Crystal structure analysis of powders and aerosols 
showed that material from processes prior to pellet sintering con- 
sisted of discrete PuO2 and UO2 phases while materials from the 
pellet grinding step were in a (U,Pu)O1.96 solid solution. Incorpo- 
ration of Pu into a solid solution with UO2 caused an increase in 
the Pu dissolution rate in vitro. Infrared spectral analysis showed 
that surfaces of aerosol particles contained adsorbed CO2 and H20, 
suggesting that the reduction caused by sintering was partially re- 
versed at the surface. X-ray diffraction results indicated that analy- 
sis of powders is sufficient to characterize the aerosol form. Alpha 
spectroscopy results indicated that isotopic composition of aerosols 
from steps following powder comminution could be obtained from 
powder analysis. An adequate estimate might be made for materials 
from steps prior to powder comminution, but aerosol analysis is 
preferred. 


30054 (ORNL/TM—7923) Methods and procedures for 
internal radiation dosimetry at ORNL. Gupton, E.D. (Oak 
Ridge National Lab., TN (USA)). Aug 1981. Contract W- 
7405-ENG-26. 77p. NTIS, PC A04/MF AOl. Order 
Number DE81028075. 

Procedures, methods, materials, records, and reports used for 
accomplishing the personnel, internal radiation monitoring program 
at Oak Ridge National Laboratory are described for the purpose of 
documenting what is done now for future reference. This document 
does not include procedures for nuclear accident dosimetry except 
insofar as routine techniques may apply also to nuclear accident do- 
simetry capability. 


30055 (PNL-SA—9496) Peace-time radiological training 
for fire fighting and paramedic staff. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). [nd]. Contract AC06- 
76RL01830. 43p. NTIS, PC A03/MF AO1. Order Number 
DE81028109. 

The shipment of radioactive materials over commercial high- 
ways has had a proven record of safety for many years. Accidents 
involving radioactive material have been rare. However, good 
emergency planning requires that fire protection agencies be pre- 
pared for such an incident. In an effort to provide this prepared- 
ness, the Benton County Department of Emergency Services, with 
the cooperation of the Washington Public Power Supply System 
and US Department of Energy, Richland Office, has prepared this 
manual for local fire fighting and paramedic staff. This manual pro- 
vides a basic understanding of radioactivity and the role of these 
teams during an emergency involving radioactive material. 
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30056 (AGNS—35900-CONF-129) Inspections: a cost-ef- 
fective approach. Joseph. C. (Allied-General Nuclear Serv- 
ices, Barnwell, SC (USA)). Jun 1981. Contract AC09- 
78ET35900. 18p. (CONF-810706—30). NTIS, PC A02/MF 
A01. Order Number DE81029074. 

From Institute of Nuclear Materials Management confer- 
ence; San Francisco, CA, USA (13 Jul 1981). 

A Computerized Nuclear Materials Control and Accounting 
System such as is installed and operating at the Barnwell Nuclear 
Fuel Plant provides the capability to conduct inspection functions 
via telephone from remote locations. Direct access to measurement 
instrumentation readings is featured. An up-to-the-minute status 
report provides a photograph of the status of measurement routines 
at all key measurement points. These two features provide an in- 
spector with the flexibility to randomly obtain timely and independ- 
ent verifications. Accounting reports and material balance reports 
are available from the files or near real-time reports can be pro- 
duced on demand. Significant cost reductions for auditing and in- 
spections can be realized while moe timely and responsive inspec- 
tions are achieved. 


30057 (DOE/DP—0001-8) Semi-annual report on strate- 
gic special nuclear material inventory differences. (Depart- 
ment of Energy, Washington, DC (USA). Office of Safe- 
guards and Security). Aug 1981. 24p. NTIS, PC A02/MF 
A01. Order Number DE81027703. 

This eighth periodic semiannual report of inventory differ- 
ences covers the second six months of fiscal year 1980 (April 1, 
1980, through September 30, 1980), for the Department of Energy 
(DOE) and DOE contractor facilities possessing significant quanti- 
ties of strategic special nuclear material. Strategic special nuclear 
material is plutonium or uranium-233 or uranium-235 in material 
whose uranium-235 content is 20 percent or greater (known as 
highly enriched uranium). A significant quantity is either 2 kilo- 
grams of plutonium or uranium-233 or 5 kilograms of uranium-235 
in highly enriched uranium or the appropriate weighted combina- 
tion. All Inventory Differences reported here have been analyzed, 
investigated when necessary, and resolved. These data and explana- 
tions, together with the absences of physical indications of any theft 
attempt, support a finding that during this period no theft or diver- 
sion of strategic special nuclear material has occurred. 


30058 (HEDL-SA—2432) Laboratory quality assurance 
and its role in the safeguards analytical laboratory evaluation 
(SALE) program. Delvin, W.L.; Pietri, C.E. (Hanford Engi- 
neering Development Lab., Richland, WA (USA); Depart- 
ment of Energy, Argonne, IL (USA). New Brunswick 
Lab.). Jul 1981. Contract AC14-76FF02170. 9p. (CONF- 
810738—1). NTIS, PC A0O2/MF AOl. Order Number 
DE8 1027890. 

From 4. SALE program participants meeting; Argonne, IL, 
USA (Jul 1981). 

Since the late 1960's, strong emphasis has been given to qual- 
ity assurance in the nuclear industry, particularly to that part in- 
volved in nuclear reactors. This emphasis has had impact on the 
analytical chemistry laboratory because of the importance of ana- 
lytical measurements in the certification and acceptance of materials 
used in the fabrication and construction of reactor components. 
Laboratory quality assurance, in which the principles of quality as- 
surance are applied to laboratory operations, has a significant role 
to play in processing, fabrication, and construction programs of the 
nuclear industry. That role impacts not only process control and 
material certification, but also safeguards and nuclear materials ac- 
countability. The implementation of laboratory quality assurance is 
done through a program plan that specifies how the principles of 
quality assurance are to be applied. Laboratory quality assurance 
identifies weaknesses and deficiencies in laboratory operations and 
provides confidence in the reliability of laboratory results. Such 
confidence in laboratory measurements is essential to the proper 
evaluation of laboratories participating in the Safeguards Analytical 
Laboratory Evaluation (SALE) Program. 
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30059 (LA—8509-MS) Analytical techniques to reduce 
the number of physical standards needed for neutron coinci- 
dence counters. Bosler, G.E. (Los Alamos National Lab., 
NM (USA)). Jul 1981. Contract W-7405-ENG-36. 23p. 
(ISPO—117). NTIS, PC A02/MF AOI. Order Number 
DE8 1028663. 

A technique for performing calculationally assisted evalua- 
tions of shift-register coincidence counter data is discussed. An ex- 
ample of a typical application for some high mass PuOz samples is 
presented. Methods for applying the technique to general coinci- 
dence counter use are described. 


30060 (LA-UR—81-2159) Development and demonstra- 
tion of near-real-time accounting systems for re 

plants. Cobb, D.D.; Hakkila, E.A.; Dayem, H.A.; Shipley, 
J.P.; Baker, A.L. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 12p. (CONF-810706—29). 
NTIS, PC A02/MF AO1. Order Number DE81028775. 

From Institute of Nuclear Materials Management confer- 
ence; San Francisco, CA, USA (13 Jul 1981). 

A program to develop and demonstrate near-real-time ac- 
counting systems for reprocessing plants has been active at Los 
Alamos since 1976. The technology has been developed through 
modeling and simulation of process operation and measurement sys- 
tems and evaluation of these data using decision analysis techniques. 
Aspects of near-real-time systems have been demonstrated success- 
fully at the AGNS reprocessng plant as part of a joint study of 
near-real-time accounting. 


30061 (PB—81-122855) Details of criminological investi- 
gations of large-valued thefts related to nuclear materials (di- 
version safeguards program). Leachman, R.B.; Cornella, A.P. 
(Kansas State Univ., Manhattan (USA)). Jun 1972. 69p. 
NTIS, PC A04/MF AOl1. 

Studies were made of five areas of criminology which have 
great similarity to the case of nuclear materials. Actual cases of 
crimes were analyzed by experts in law enforcement and criminal 
justice. To identify fields of analogous criminology, possible char- 
acteristics of nuclear material thefts were considered: total value, 
high unit cost, limited marketability, special technology for han- 
dling, and licensing. The items considered to be analogous to nucle- 
ar materials in these aspects were: narcotics, data (as exists in com- 
puter memories, tapes, or discs), precious metal and gems, objects 
of art, and weapons. A criminology survey was conducted in 
which 509 individuals received one or more questionnaires solicit- 
ing opinion responses. Sixty-five questionnaires were returned. 
Eighty-four individuals replied by letter indicating inadequate 
knowledge of the crimes being surveyed. The questionnaire was 
supplemented by 18 interviews with criminal justice and industry 
personnel for more definitive information on diversion problems. 
Results of this survey are reported. 


30062 (SAND—81-1242) Target assessment performance 
with 5” and 9” television monitors. Weston, L.M.; Finley, 
B.H.; Prairie, R.R. (Sandia National Labs., Albuquerque, 
NM (USA)). Jun 1981. Contract AC04-76DP00789. 55p. 
NTIS, PC A04/MF A0O1. Order Number DE81026754. 

The major purpose of this study was to contrast target as- 
sessment performance with 5” and 9” television monitors. The sce- 
narios consisted of intrusion, nuisance, and false alarm scenarios 
under daytime and nighttime illumination levels. Analyses revealed 
no significant performance differences between the 5” and 9” moni- 
tors. 


30063 Dynamic materials control development and dem- 
onstration program. Augustson, R.H. (Los Alamos Scientific 
Lab., NM). Nuclear Materials Management ; 7: 305- 
318(1978). 

The current status of the DOE Dynamic Materials Control 
program, DYMAC, being developed at the Los Alamos Scientific 
Laboratory, is reviewed and the next phase of the program is dis- 
cussed. 
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30064 (CONF-810804—10) Recovery of tritium from a 
liquid lithium blanket. Talbot, J.B. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 17p. 
NTIS, PC A02/MF A0O1. Order Number DE81025466. 

From National heat transer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

The sorption of tritium on yttrium from liquid lithium and 
the subsequent release of tritium from yttrium by thermal regenera- 
tion of the metal sorbent were investigated to study such a tritium- 
recovery process for a fusion reactor blanket of liquid lithium. 
Recent static sorption experiments have shown the effects of lith- 
ium temperature and possible impurities on the sorption of tritium. 
Diffusivity data, obtained from previous tritium recovery experi- 
ments, were evaluated to show the importance of the yttrium sur- 
face condition in controlling the release of tritium. 


30065 (UCID—19096) Fill tube fitted spheres. Ives, B.H. 
(Lawrence Livermore National Lab., CA (USA)). 13 Jul 
1981. Contract W-7405-ENG-48. 13p. NTIS, PC A02/MF 
AO1. Order Number DE81028492. 

The high temperature diffusion technique for fuel filling of 
some future direct drive cryogenic ICF targets may be unaccepta- 
ble. The following describes a technique of fitting a 1 mm diameter 
x 6 pm thick glass microsphere with an ~ 50 ym O.D. glass fill 
tube. The process of laser drilling a 50 »m diameter hole in the mi- 
crosphere wall, technique for making the epoxy joint between the 
sphere and fill tube, as well as the assembly procedure are also dis- 
cussed. 


30066 (UCRL—15357) Investigation on non-glass laser 
fusion targets: their fabrication, characterization, and trans- 
port. Charged Particle Research Laboratory report No. 2-81, 
progress report, June 1, 1980-January 31, 1981. Kim, K. (Illi- 
nois Univ., Urbana (USA). Dept. of Electrical Engineering). 
1981. Contract W-7405-ENG-48. 86p. NTIS, PC A05/MF 
A01. Order Number DE81026566. 

A summary is presented of the research progress made under 
LLNL Subcontract 8320003 for the period of June 1, 1980 through 
January 31, 1981. The main theme of the research has continued to 
be the development of techniques for fabricating, characterizing, 
and transporting laser fusion targets on a continuous basis. The 
target fabrication techniques are intended mainly for non-glass 
spherical shell targets, both cryogenic and non-cryogenic. Specifi- 
cally, progress has been made in each of the following categories. 
(1) Investigation of liquid hydrogen behavior inside a spherical 
laser fusion target. (2) Development of automated target character- 
ization scheme. (3) Study of cryogenic target fabrication scheme 
utilizing cold-gas-levitation and electric field positioning. (4) Devel- 
opment of a cryogenic target fabrication system based on target 
free-fall method. (5) Generation of hydrogen powder using electro- 
hydrodynamic spraying. (6) Study of target-charging techniques for 
application to contactless cryogenic target fabrication. (7) Develop- 
ment of hollow metal sphere production technique. A brief sum- 
mary of the research progress made in each category is presented. 


30067 Method for introduction of gases into micros- 
pheres. Hendricks, C.D.; Koo, J.C.; Rosencwaig, A. (to De- 
partment of Energy). US Patent 4,257,798. 24 Mar 1981. 
Filed date 26 Jul 1979. vp. 

PAT-APPL-061 166. 

A method for producing small hollow glass spheres filled 
with a gas by introduction of the gas during formation of the 
hollow glass spheres. Hollow glass microspheres having a diameter 
up to about 500 mu with both thin walls (0.5 to 4 mu ) and thick 
walls (5 to 20 mu ) that contain various fill gases, such as ar, kr, xe 
, br, dt, h2, d2, he, n2, ne, co2, etc. In the interior thereof, can be 
produced by the diffusion of the fill gas or gases into the micros- 
phere during the formation thereof from a liquid droplet of glass- 
forming solution. This is accomplished by filling at least a portion 
of the multiple-zone drop-furnace used in producing hollow micros- 
pheres with the gas or gases of interest, and then taking advantage 
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of the high rate of gaseous diffusion of the fill gas through the wall 
of the gel membrane before it transforms into a glass microsphere 
as it is processed in the multiple-zone furnace. Almost any gas can 
be introduced into the inner cavity of a glass microsphere by this 
method during the formation of the microsphere provided that the 
gas is diffused into the gel membrane or microsphere prior to its 
transformation into glass. The process of this invention provides a 
significant savings of time and related expense of filling glass mi- 
crospheres with various gases. For example, the time for filling a 
glass microballoon with 1 atmosphere of dt is reduced from about 
two hours to a few seconds. 


30068 Method for producing small hollow spheres. 
Dressler, J.L.; Koo, J.C.; Rosencwaig, A. (to Department of 
Energy). US Patent 4,257,799. 24 Mar 1981. Filed date 26 
Jul 1979. vp. 

PAT-APPL-061 167. 

A method for producing small hollow spheres of glass 
having an outer diameter ranging from about 100 mu to about 500 
mu with a substantially uniform wall thickness in the range of about 
5-20 mu . The method involves introducing aqueous droplets of 
glass-forming solution into a long vertical drop oven or furnace 
having varying temperature regions. In one embodiment, one of the 
temperature regions is lower than both the preceeding region and 
the subsequent region. One region utilizes a temperature of at least 
200* C. Higher than the melting point of the glass-forming material 
in the solution and, for example, may be at least 3 times higher than 
the temperature of the preceeding region. In addition, there is a 
sharp temperature gradient between these regions. As each droplet 
of solution passes through a first region it forms into a gel mem- 
brane having a spherical shape and encapsulates the rest of the drop 
retained in the elastic outer surface and the water entrapped within 
diffuses rapidly through the thin gel membrane which causes more 
of the glass-forming material to go out of solution and is incorpo- 
rated into the gel membrane causing it to grow in size and become 
hollow. Thus produced hollow glass sphere has a sphericity, con- 
centricity, and wall uniformity of better than 5%. The sphere is ca- 
pable of retaining material of up to at least 100 atmospheres therein 
over long periods of time. In one embodiment. 


30069 Cryogenic target formation using cold gas jets. 
Hendricks, C.D. (to Department of Energy). US Patent 
4,258,075. 24 Mar 1981. Filed date 11 Oct 1979. vp. 

PAT-APPL-084023. 

A method and apparatus using cold gas jets for producing a 
substantially uniform layer of cryogenic materials on the inner sur- 
face of hollow spherical members having one or more layers, such 
as inertially imploded targets. By vaporizing and quickly refreezing 
cryogenic materials contained within a hollow spherical member, a 
uniform layer of the materials is formed on an inner surface of the 
spherical member. Basically the method involves directing cold gas 
jets onto a spherical member having one or more layers or shells 
and containing the cryogenic material, such as a deuterium-tritium 
(Dt) mixture, to freeze the contained material, momentarily heating 
the spherical member so as to vaporize the contained material, and 
quickly refreezing the thus vaporized material forming a uniform 
layer of cryogenic material on an inner surface of the spherical 
member. 
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30070 Low temperature ion source for calutrons. Bell, W. 
A.; Howell, G. D.; Veach, A. M. (to to Department of 
Energy). US Patent 4,253,026. 24 Feb 1981. Filed date 10 
Oct 1979. vp. 

A new ion source assembly for calutrons has been provided 
for the efficient separation of elements having high vapor pressures. 
The strategic location of cooling pads and improved insulation per- 
mits operation of the source at lower temperatures. A vapor valve 
constructed of graphite and located in a constantly increasing tem- 
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perature gradient provides reliable control of the vapor flow from 
the charge bottle to the arc chamber. A pronounced saving in calu- 
tron operating time and equipment maintenance has been achieved 
with the use of the present ion source. 


30071 Deuterium enrichment by selective photoinduced 
dissociation of a multihalogenated compound. 
Herman, I.P.; Marling, J.B. (to Department of Energy). US 
Patent 4,257,860. 24 Mar 1981. Filed date 19 Sep 1978. vp. 

PAT-APPL-943833. 

A method for deuterium enrichment by photoinduced disso- 
ciation which uses as the deuterium source a multihalogenated or- 
ganic compound selected from the group consisting of a dihalo- 
methane, a trihalomethane, a 1,2-dihaloethene, a trihaloethene, a te- 
trahaloethane and a pentahaloethane. The multihalogenated organic 
compound is subjected to intense infrared radiation at a preselected 
wavelength to selectively excite and thereby induce dissociation of 
substantially only those molecules containing deuterium to provide 
a deuterium enriched dissociation product. The deuterium enriched 
product may be combusted with oxygen to provide deuterium en- 
riched water. The deuterium depleted undissociated molecules may 
be redeuterated by treatment with a deuterium source such as 
water. 
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30072 (AD-A—090945) Photoelastic stress and fracture 
analysis of two neutron tube designs. Final report. Parks, 
V.J.; Sanford, R.J. (Naval Research Lab., Washington, DC 
(USA)). 15 Oct 1980. 26p. NTIS, PC A03/MF AOI. 

Photoelastic stress analysis and fracture stress analysis were 
carried out on two-dimensional models of the cross-sections of the 
MSN and MI9N designs of a neutron tube under axial load. Of spe- 
cial interest was the metal-ceramic interface, where failure had been 
experienced. Both types of analysis showed the MSN to be superior 
to the MI9N for the given loading in the area of failure. Tangential 
stresses along the free surfaces, and mixed-mode stress intensity fac- 
tors for various crack lengths along the interface are reported. 


30073 Proposal of a novel high intense neutron source for 
radiation therapy. Drosg, M. (Vienna Univ. (Austria). Inst. 
fuer Experimentalphysik; Los Alamos Scientific Lab., NM 
(USA)). Zeitschrift fuer Physik [Sektion] A: Atoms and Nuclei 
; 298: No. 4, 297-299(Dec 1980). 

When using the ‘H(t,n)*He reaction instead of the 
%H(d,n)*He reaction for a high intense neutron source, the power 
dissipated in the target which limits the maximum obtainable inten- 
sity is a factor of 70 less. Therefore higher fluxes than with d-T 
sources can be obtained with nearly no low energy background 
which is important for radiation therapy. The relevant properties of 
this source are discussed and its practicability is investigated. 


30074 (DOE/NE—0014) Executive strategy plan for 
beneficial uses program: cesium-137 sewage sludge irradiation. 
(Department of Energy, Washington, DC (USA)). Jul 1981. 
34p. NTIS, PC A03/MF A0O1. Order Number DE81026475. 

Energy-efficient disinfection of sewage sludge, permitting its 
use as a fertilizer and soil conditioner in areas open to public access 
or on certain food chain crops, is possible using the process tech- 
nology developed by Sandia National Laboratories under DOE and 
EPA joint support. This process accomplishes disinfection by 
gamma ray irradiation with cesium-137, a by-product isotope recov- 
ered from reprocessing of defense production waste. Disinfection 
with cesium-137 gamma irradiation provides an energy-efficient 
option for the Nation’s cities to beneficially utilize sewage sludge, 
while at the same time conserving energy by utilizing a radioiso- 
tope, traditionally considered waste, in a beneficial manner. While 
the Sandia sludge irradiation technology has successfully completed 
its research and development phase, a major consideration remains: 
the introduction of a new technology into a marketplace which tra- 
ditionally is skeptical of new products or process technologies until 
their performance is well proven. This document analyzes the fac- 
tors important to market introduction of this new technology, de- 
velops options, and recommends a program strategy for transfer of 
the Sandia sludge irradiation technology to the marketplace by de- 
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veloping public awareness and acceptance, and by stimulating pri- 
vate sector commercialization interest. 


30075 (SAND—81-1665) Upgrading the intense neutron 
source high voltage power supply. Riedel, A.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jul 1981. Contract 
AC04-76DP00789. 12p. NTIS, PC A02/MF AOl. Order 
Number DE81028970. 

The intense neutron source high voltage power supply dis- 
played breakdown problems from the start of the project. This 
report analyzes the problems and provides solutions for upgrading 
the supply. Recent modifications have virtually eliminated power 
supply internal breakdowns. The report also specifies preacceptance 
tests for a supply to assure reliable operation under an arcing load. 


30076 (UCID—19161) Pneumatic sample-transfer system 
for use with the Lawrence Livermore National Laboratory ro- 
tating target neutron source (RTNS-D). Williams, R.E. (Law- 
rence Livermore National Lab., CA (USA)). Jul 1981. Con- 
tract W-7405-ENG-48. 42p. NTIS, PC A03/MF AO1. Order 
Number DE81028244. 

A pneumatic sample-transfer system is needed to be able to 
rapidly retrieve samples irradiated with 14-MeV neutrons at the 
Rotating Target Neutron Source (RTNS-I). The rabbit system, al- 
ready in place for many years, has been refurbished with modern 
system components controlled by an LSI-11 minicomputer. Samples 
can now be counted three seconds after an irradiation. There are 
many uses for this expanded 14-MeV neutron activation capability. 
Several fission products difficult to isolate from mixed fission frag- 
ments can be produced instead through (n,p) or (n,a) reactions with 
stable isotopes. Mass-separated samples of Nd, Mo, and Se, for ex- 
ample, can be irradiated to produce Pr, Nb, and As radionuclides 
sufficient for decay scheme studies. The system may also be used 
for multielement fast-neutron activation analysis because the neu- 
tron flux is greater than 2 x 10"! n/cm?-sec. Single element analyses 
of Si and O are also possible. Finally, measurements of fast-neutron 
cross sections producing short-lived activation products can be per- 
formed with this system. A description of the rabbit system and 
instructions for its use are presented in this report. 


0703 Isotopic Power Supplies 


REFER ALSO TO CITATION(S) 30778, 30779 


30077 (DOE/SF/01123—T32) BIP-S_ program plan. 
McCormick, J.E. (AiResearch Mfg. Co., Phoenix, AZ 
(USA)). 13 Jul 1977. Contract AC03-76SF01123. 24p. 
NTIS, PC A02/MF AO1. 

A description of the technical program plan and the associat- 
ed budget on a go-forward basis for Phase I of the Brayton Isotope 
Power Supply are discussed. The plan represents a departure from 
the program pursued to date in that the Columbian components 
will be replaced with Hastelloy-X components. (WHK) 


30078 (DOE/SF/01123—T42) Isotope Brayton ground- 
demonstration testing and flight qualification: executive sum- 
mary. (AiResearch Mfg. Co., Phoenix, AZ (USA)). 9 Dec 
1974. Contract AC03-76SF01123. 30p. NTIS, PC A03/MF 
A01. Order Number DE81026753. 

The organization and management of a program for design- 
ing, ground testing and flight qualification of a radioisotope-fueled 
Brayton cycle power system for space vehicles are summarized. 
The conceptual design, and predicted performance and cost of the 
Brayton power system and the ground demonstration are outlined. 
The personnel and facilities which will be used in the program are 
described. (LCL) 


30079 (DOE/SF/01123—T44) Preliminary hazard analy- 
sis for the Brayton isotope Ground Demonstration System 
(including vacuum test chamber). Miller, L.G. (AiResearch 
Mfg. Co., Phoenix, AZ (USA)). 30 Nov 1975. Contract 
AC03-76SF01123. 20p. NTIS, PC A02/MF AOl. Order 
Number DE81025729. 

This preliminary hazards analysis of the Brayton Isotope 
Power System (BIPS) Ground Demonstration Systems (GDS) pre- 
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sents tabulated information on possible hazards or undesirable 
events during the preparation and operation of the BIPS-GDS and 
of the test facilities, category of each hazard from negligible to 
catastrophic, cause and effect of hazard, and corrective actions. 


(LCL) 


30080 (DOE/SF/01123—T45) ERDA BIPS program 
action items. (AiResearch Mfg. Co., Phoenix, AZ (USA)). 
15 Jul 1977. Contract AC03-76SF01123. 19p. NTIS, PC 
A02/MF AO1. 

The current status of Brayton Isotope Power System (BIPS) 
program action items is presented with tabulated information identi- 
fying each item, its status disposition or explanatory remarks, re- 
sponsible engineer, and expected completion date. (LCL) 


30081 (DOE/SF/01123—T47) Isotope Brayton ground 
demonstration testing and flight qualification. Volume 1. 
Technical . (AiResearch Mfg. Co., Phoenix, AZ 
(USA)). 9 Dec 1974. Contract AC03-76SFO01123. 304p. 
NTIS, PC A14/MF AOl1. Order Number DE8 1026273. 

A program is proposed for the ground demonstration, devel- 
opment, and flight qualification of a radioisotope nuclear heated dy- 
namic power system for use on space missions beginning in the 
1980's. This type of electrical power system is based upon and com- 
bines two aerospace technologies currently under intense develop- 
ment; namely, the MHW isotope heat source and the closed Bray- 
ton cycle gas turbine. This power system represents the next gen- 
eration of reliable, efficient economic electrical power equipment 
for space, and will be capable of providing 0.5 to 2.0 kW of electric 
power to a wide variety of spacecraft for earth orbital and inter- 
planetary missions. The immediate design will be based upon the 
requirements for the Air Force SURVSATCOM mission. The pro- 
posal is presented in three volumes plus an Executive Summary. 
This volume describes the tasks in the technical program. 


30082 (DOE/SF/01123—T49) ERDA BIPS workhorse 
loop test procedures. (AiResearch Mfg. Co., Phoenix, AZ 
(USA)). 14 Feb 1977. Contract AC03-76SF01123. 97p. 
NTIS, PC A05/MF AOl1. 

The procedures to be followed in testing of the Brayton Iso- 
tope Power System (BIPS) workhorse loop are described. The 
BIPS, is a space power system designed to supply 1.3 kW of elec- 
trical power for up to 7 years. The power conversion system in- 
cludes a closed Brayton cycle gas turbine engine, isotope heat 
source, recuperator, and a space radiator. The ground demonstra- 
tion system turbo-alternator-compressor, heat source assembly, re- 
cuperator and support structure are all flight-type hardware. An 
electrically heated isotope heat source support simulator and a gas- 
to-liquid heat rejection space radiator simulator complete the dem- 
onstrator loop. The workhorse ground demonstrator system will 
undergo performance testing in a simulated space environment. The 
workhorse loop differs little from the actual Ground Demonstration 
System (GDS); the GDS uses refractory alloy turbine plenum and 
ducts while these components are made of superalloy in the work- 
horse loop (WHL). In addition, the workhorse system uses superal- 
loy electric heaters in place of the two electrically heated isotope 
heat source simulators (containing refractory alloy heat exchang- 
ers). The WHL facilities the earliest possible checkout of GDS 
components and test facility while also providing the capability of 
system operation at the three-heat-source design condition to con- 
firm performance at higher power levels. Following WHL evalua- 
tion, the loop will be reassembled with the refractory components 
and heat source assemblies and GDS testing initiated. 


30083 (DOE/SF/01123—T50) Mini-BRU radial com- 
pressor redesign and test report. Zanelli, E.A. (AiResearch 
Mfg. Co., Phoenix, AZ (USA)). 11 Apr 1977. Contract 
ACO03-76SF01123. 149p. NTIS, PC A07/MF AOI1. 

The design and performance of the radial compressor stage 
of the rotating unit for an isotope-fueled Brayton cycle power 
system for space vehicles are described, and test results for both the 
original and redesigned compressors are presented. (LCL) 


30084 (DOE/SF/01123—T51) Brayton isotope power 
system design integrity checklist (BIPS-DIC). Miller, L.G. 
(AiResearch Mfg. Co., Phoenix, AZ (USA)). 15 Feb 1977. 
Contract AC03-76SF01123. 15p. NTIS, PC A02/MF AO1. 


08 HYDROGEN 
0801 Production 


A preliminary Failure Modes, Effects and Criticality Analy- 
sis (FMECA) for the Brayton Isotope Power System (BIPS) Flight 
System (FS) was published as AiResearch Report 76-311709 dated 
January 12, 1976. The FMECA presented a thorough review of the 
conceptual BIPS FS to identify areas of concern and activities nec- 
essary to avoid premature failures. In order to assure that the ac- 
tions recommended by the FMECA are effected in both the FS 
and the Ground Demonstration System (GDS), a checklist (the 
BIPS-DIC) was prepared for the probability of occurrence of those 
failure modes that rated highest in criticality ranking. The BIPS- 
DIC was revised. Additional entries were added which raferenced 
failure modes determined to rank highest in criticality ranking ac- 
cording to FMECA of the BIPS-GDS. The current revision pro- 
vides the latest status (as of February 1977) of actions to eliminate 
or minimize the areas of concern. One additional area of concern, 
that of possible leakage resulting from grain boundary deterioration, 
has been included. Confidence exists that conservative design tech- 
niques complemented by effective quality assurance and reliability 
programs will reduce possible failure modes to extremely low prob- 
abilities. 


30085 (DOE/SF/01123—T55) Isotope Brayton ground 
demonstration testing and flight qualification program. 
Volume 1. Technical . (AiResearch Mfg. Co., Phoe- 
nix, AZ (USA); General Electric Co., Philadelphia, PA 
(USA). Space Div.). 9 Dec 1974. Contract AC03- 
76SFO01123. 184p. NTIS, PC A09/MF AO1. Order Number 
DE8 1026736. 

A proposal for the demonstration, development and produc- 
tion of the Isotope Brayton Flight System for space vehicles is pre- 
sented with details on the technical requirements for designing and 
testing a ground demonstration system and on the program organi- 
zation and personnel. (LCL) 


30086 (DOE/SF/01123—T56) Proven reliability of the 
gas-turbine engine. BIPS Phase 1. (AiResearch Mfg. Co., 
Phoenix, AZ (USA)). Nov 1976. Contract ACO03- 
76SF01123. 27p. NTIS, PC A03/MF A0O1. 

The background, capabilities and experience of the Garrett 
Corp. in designing, developing, manufacturing and testing gas tur- 
bines and related systems are described, and the requirements for 
and components of the Brayton Isotope Power System (BIPS) for 
space vehicles are outlined. Data on the compressor and turbine, al- 
ternator, bearings, recuperator, radiator, heat source assembly, and 
control systems are presented. (LCL) 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 30784 


30087 Water gas shift reaction: homogeneous catalysis by 
ruthenium and other metal carbonyls. Ford, P.C. (Univ. of 
California, Santa Barbara). Accounts of Chemical Research ; 
14: No. 2, 31-37(Feb 1981). 

A number of chemical systems are active for homogeneous, 
solution phase catalysis of the water gas shift reaction (WGSR). 
Catalysis of the shift reaction appears to be a quite general property 
of carbonyl complexes in alkaline solutions. The key mechanistic 
steps for which some kinetics information is available are the acti- 
vation of coordinated CO by reaction with hydroxide and the re- 
ductive elimination of dihydrogen from a resulting metal hydride. 
Which of these is rate limiting in a cycle is a function of the specif- 
ic metal system and the specific reaction conditions. A basic solu- 
tion is not a necessary condition for WGSR catalysis. Although 
WGSR catalysis is not as general a phenomenon in acidic media, 
several such systems have been characterized with activities which 
compare very favorably to those seen in basic solutions. While logi- 
cal mechanisms have been proposed for several of the better char- 
acterized catalysts, it is clear that a more complete mechanistic un- 
derstanding of the key steps in potential cycles is greatly needed. 
Recognition of such needs has led to fundamental studies into the 
acid/base natures of metal carbonyl hydride clusters, of CO activa- 
tion on cluster and mononuclear metal carbonyls by bases, and of 
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dihydrogen elimination from and declusterification and clusterifica- 
tion reactions of metal carbonyl hydrides. While none of these 
processes is in itself catalytic, the sum of several represents possible 
cycles. With regard to the future of homogeneous WGSR catalysts, 
it is obvious that under the conditions which these have been 
tested, the known systems are not commercially viable. Certainly, 
for a reaction such as the WGSR for which effective heteroge- 
neous catalysts are known, it will take substantial advantages for a 
new system to be an attractive alternative to established technol- 


ogy. 


30088 (DOE/ER/06034—3) Energy conversion based on 
molecular excited states. Progress report, August 1, 1980-July 
31, 1981. Meyer, T.J. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Chemistry). 1981. Contract AS05- 
78ER06034. 8p. NTIS, PC A02/MF AOl1. Order Number 
DE8 1028940. 

Progress is summarized on: properties of Os complexes, 
preparation of a polymeric complex, mechanistic studies of photo- 
chemical intermediates, oxidation of water catalyzed by 
Ru(bpy)(H20p>”, and development of excited-state 
photoelectrochemical cells. (DLC) 


30089 (PB—81-123473) Thermochemical water splitting 
for hydrogen production. Annual report, 1 January-31 Decem- 
ber 1979. Besenbruch, G.E.; O'Keefe, D.R.; Norman, J.H. 
(General Atomic Co., San Diego, CA (USA)). Feb 1980. 
Contract GRI-5014-323-0122. 117p. NTIS, PC A06/MF 
AOl. 

Investigation of the sulfur-iodine process at General Atomic 
Company (GA) continued during 1979. The major accomplishment 
for this year was the incorporation of most of the process improve- 
ments, developed under the Gas Research Institute (GRI)/GA- 
sponsored chemistry investigation program, into the engineering 
flow sheet, resulting in a process thermal efficiency of 47 percent. 
The effort has centered principally on six areas: (1) Investigation of 
the thermodynamics of the main solution reaction (2H20 + SO2 
+ x12 - 2HIx + H2SO4) to develop a model of the system. (2) 
Investigation of the H2SO4 boost reaction to increase the yield of 
sulfuric acid from the main reaction. (3) Support of the flow sheet 
effort to incorporate chemistry process improvements into the 
process. (4) Investigation of decomposition of hydrogen iodide in 
the liquid phase. (5) Investigation of vapor pressures and solubilities 
associated with the lower phase process mixtures and other HI/I- 
containing process liquids. (6) Investigation of the gas-liquid phase 
relationships resulting from treatment of the lower phase. The re- 
sults achieved in these areas are described in detail in this report. 


30090 (SERI/CP—633-1145, pp 51-55) Solar thermal 
hydrogen production process. Parker, G.H. (Westinghouse 
Advanced Energy Systems Division, Pittsburgh, PA). Apr 
1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

A hybrid thermochemical-electrochemical process for the 
production of hydrogen and oxygen from water is being developed. 
The production of oxygen occurs via the thermal reduction of 
sulfur trioxide obtained for sulfuric acid. The sulfur dioxide thus 
produced then reacts electrochemically with water to produce hy- 
drogen and sulfuric acid. The status of the program is described. A 
pressurized test unit (PTU) has been conceptually designed and 
sized, and research and development on critical components of the 
cycle is being done. Candidate materials for the acid vaporizer and 
the reduction reactor have been exposed to boiling sulfuric acid or 
acid vapor to determine corrosion resistance. Candidate catalysts 
for accelerating the oxygen-producing reaction have also been 
tested by exposure to vaporized sulfuric acid. The development of 
the electrolyzer is also described. The long-range goal for the elec- 
trolyzer is to obtain a stable cell voltage less than 600 mV at 200 
mA/cm? while the electrolyzer is operated at about 100°C and 20 
atm, using 50 to 60 w/o sulfuric acid solutions. (LEW) 


30091 Thermochemical process for recovering Cu from 
CuO or CuO2. Bamberger, C.E.; Richardson, D.M. (to De- 
partment of Energy). US Patent 4,259,108. 31 Mar 1981. 
Filed date 31 May 1979. vp. 
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PAT-APPL-044788. 

A process for producing hydrogen comprises the step of 
reacting metallic Cu with Ba(OH): in the presence of steam to pro- 
duce hydrogen and BaCuzO2. The BaCuzO: is reacted with H2O to 
form CuzO and a Ba(OH): product for recycle to the initial reac- 
tion step. Cu can be obtained from the CuzO product by several 
methods. In one embodiment the CuzO is reacted with hf solution 
to provide CuF2 and Cu. The CuF, is reacted with H2O to provide 
CuO and hf. CuO is decomposed to CuzO and 02. The hf, Cu and 
CuzO are recycled. In another embodiment the Cu2O is reacted 
with aqueous H2SO, solution to provide CuSO, solution and Cu. 
The CuSO, is decomposed to CuO and SO3. The CuO is decom- 
posed to form CuzO and O2. The SOs is dissolved to form H2SOx,. 
H2SOx,, Cu and CueO are recycled. In another embodiment CuzO is 
decomposed electrolytically to Cu and Oz. In another aspect of the 
invention, Cu is recovered from CuO by the steps of decomposing 
CuO to CuO and On:, reacting the CuzO with aqueous hf solution 
to produce Cu and CuF:, reacting the CuF2 with H2O to form 
CuO and hf, and recycling the CuO and hf to previous reaction 


steps. 


30092 Hydrogen production by the decomposition of 
water. Bowman, M.G.; Hollabaugh, C.M. (to Department of 
Energy). US Patent 4,244,794. 13 Jan 1981. Filed date 31 
Jul 1979. vp. 

PAT-APPL-062373. 

How to produce hydrogen from water was a problem ad- 
dressed by this invention. The solution employs a combined 
electrolyticalthermochemical sulfuric acid process. Additionally, 
high purity sulfuric acid can be produced in the process. Water and 
SO2 react in electrolyzer (12) so that hydrogen is produced at the 
cathode and sulfuric acid is produced at the anode. Then the sulfu- 
ric acid is reacted with a particular compound mrxs so as to form 
at least one water insoluble sulfate and at least one water insoluble 
oxide of molybdenum, tungsten, or boron. Water is removed by fil- 
tration; and the sulfate is decomposed in the presence of the oxide 
in sulfate decomposition zone (21), thus forming SO3 and reforming 
mrxs. The mrxs is recycled to sulfate formation zone (16). If de- 
sired, the SO3 can be decomposed to SO2 and O2; and the SO2 can 
be recycled to electrolyzer (12) to provide a cycle for producing 
hydrogen. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 
REFER ALSO TO CITATION(S) 29875, 29942, 30106, 30131, 31061, 31303 


30093 (DOE/CS/20300—1) Enhancement of methane 
production in the anaerobic digestion of municipal sewage 
sludge. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1981. Contract AC01-76CS20300. 151p. NTIS, 
PC A08/MF AO1. Order Number DE81027246. 

The effect of powdered activated carbon and other additives 
on digester performance is evaluated in this report. The objectives 
of the project include optimizing the carbon addition process for 
maximum methane production, identifying ancillary benefits, estab- 
lishing design criteria for application at full-scale facilities, assessing 
technical and economic feasibility, and estimating the impact of the 
technology on a nationwide basis. These objectives are being ac- 
complished through a series of bench-scale experiments, pilot plant 
studies, and field demonstrations. Results indicate that the actual 
feasibility of carbon addition will depend largely on the individual 
circumstances at sewage treatment plants. Application of the 
carbon addition technique would produce beneficial effects only at 
those sites where digesters are operating poorly. The effect of 
carbon on sludge handling and transport costs, as well as on meth- 
ane production, must be included in any feasibility study. It seems 
apparent that carbon addition should be considered at facilities 
where digesters are stressed, and implementation may be desirable 
in some cases. Due to rising natural gas and chemical prices, the 
economics of carbon addition may become much more attractive 
during the next few years. 





4023 / ERA VOL. 6, NO. 20 


30094 (DOE/CS/20549—T1) Solid-waste and biomass 
low-Btu gas-conversion-system program. Topical report, Task 
2. Site selection and analysis. (California State Government, 
Sacramento (USA); Alpha National, Inc., El Segundo, CA 
(USA)). 31 Oct 1979. Contract FC03-79CS20549. 84p. 
NTIS, PC A05/MF A0O1. Order Number DE81028747. 

The purpose of this program is to test 2 low Btu gas turbines 
at Glendale’s Scholl Canyon Landfill and Los Angeles’ Hyperion 
Waste Water Treatment Plant. Each of these sites is unique and dif- 
ferent in terms of the gas generation and collection systems. 
Glendale’s Scholl Canyon Sanitary Landfill is in the process of 
being converted into a recreational park with a golf course, tennis 
courts, and a clubhouse. The gas wells are located in the golf 
course area of the landfill. The Hyperion plant generates gas by the 
digesting of sewage sludge. The purpose of this task is to perform a 
site definition and test program analysis. The goal of the site defini- 
tion is to provide: (1) the specific details of the turbine location and 
required electrical and gas interfaces for each test site; and (2) the 
test plan to be used in task 8. In addition, a review of necessary 
permits, licenses, or other approvals required by federal, state and 
local authorities, including all environmental requirements was 
made. Finally a determination was made of any local ordinances or 
state statutes that must be revised to operate and test the proposed 
turbogenerator. These topics relating to site selection and analysis 
are discussed. The appendix contains an Air Pollution Source 
Manual. (DMC) 


30095 (DOE/CS/20549—T2) Solid-waste and biomass 
low-Btu gas-conversion-system program. Topical report, Task 
1: problem definition. (Alpha National, Inc., El Segundo, 
CA (USA)). 28 Sep 1979. Contract FC03-79CS20549. 157p. 
NTIS, PC A08/MF AO1. Order Number DE81028748. 

The design philosophy, turbine specifications, gas generation 
technology and characterization, and fuel specifications for testing 
are reviewed. (MHR) 


30096 (PB—81-851974) Thermochemical processes in bio- 
mass conversion. January 1976-July 1980 (citations from the 
Energy Data Base). Report for January 1976-July 1980. 
Frey, J.H. (New England Research Application Center, 
Storrs, CT (USA)). Aug 1980. 90p. NTIS PC NO1/MF 
NOl. 

This retrospective bibliography contains citations concerning 
chemical reactors and thermochemical processes in biomass conver- 
sion of agricultural wastes, forestry wastes, and other organic 
wastes from human activity for fuel and energy production. It 
covers research, development, and applied technology. (Contains 
72 citations.) 


30097 (PB—81-851982) Biosynthesis in biomass conver- 
sion. January 1976-July 1980 (citations from the Energy Data 
Base). Report for January 1976-July 1980. Frey, J.H. (New 
England Research Application Center, Storrs, CT (USA)). 
Aug 1980. 158p. NTIS PC NO1/MF NO1. 

This retrospective bibliography contains citations concerning 
fuel and energy production by bioconversion of organic waste ma- 
terials from agriculture, forestry, and other human activities. It 
covers research, development, and applied technology pertaining to 
biosynthesis in biomass conversion. (Contains 143 citations.) 


30098 (PB—81-855181) Methane from waste. June 1970- 
June 1980 (citations from the Engineering Index Data Base). 
Report for June 1970-June 1980. Ogushwitz, H.L. (New 
England Research Application Center, Storrs, CT’ (USA)). 
Jun 1980. 149p. NTIS PC NO1/MF NOI. 

Cited articles include a discussion of the production of meth- 
ane and other fuels from organic waste, sewage, manure and other 
wastes. (Contains 133 citations.) 


30099 Commercial applications of reactions catalyzed by 
soluble complexes of cobalt and rhodium. Parshall, G.W. 
(E.1. du Pont de Nemours & Co., Wilmington, DE). Cataly- 
sis Reviews - Science and Engineering ; 23: No. 1 & 2, 107- 
124(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 
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Twenty-seven major processes catalyzed by soluble transi- 
tion metal catalysts are listed in this article. Oxidation reactions are 
a major component of homogeneous catalysis technology. Cobalt is 
the most prevalent catalytic metal. It is widely used in the oxida- 
tion of hydrocarbons as well as in CO reactions. Of the metals in 
the second transition series, rhodium is most prevalent. It is replac- 
ing cobalt in many CO reactions and has many potential applica- 
tions. In this paper, the author explores the applications of cobalt 
complexes in catalysis of oxidation and carbonylation reactions. 
Carbon monoxide reactions, especially hydrocarboxylation, are also 
discussed. Speculative applications of cobalt and rhodium catalysts 
are briefly presented. (DMC) 


30100 Catalytic synthesis of hydrocarbons over group 
VIII metals. A discussion of the reaction mechanism. Bell, 
A.T. (Lawrence Berkeley Lab., CA). Catalysis Reviews - Sci- 
ence and Engineering ; 23: No. 1 & 2, 203-232(1981). 
(CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
are. CA, USA (16 Jul 1980). 

e Fischer-Tropsch synthesis, the nonselective generation 
of organic compounds via the hydrogenation of CO, is discussed in 
regard to how catalyst composition and reaction conditions govern 
the distribution of products formed. Mechanistic hypothesis of this 
reaction are reviewed. Recent theories suggest that nonoxygenated 
intermediates play a dominant role in the synthesis of hydrocarbons 
and that this synthesis is initiated by dissociation of CO and that the 
carbon atoms thus produced are hydrogenated to form adsorbed 
methylene and methyl groups. Evidence leading to this view of 
Fischer-Tropsch synthesis is presented. The participation of olefins 
in secondary reactions is also discussed. (DMC) 


30101 Technological perspective for catalytic processes 
based on synthesis gas. King, D.L.; Cusumano, J.A.; Garten, 
R.L. (Catalytica Associates, Inc., Santa Clara, CA). Cataly- 
sis Reviews - Science and Engineering ; 23: No. 1 & 2, 233- 
263(1981). (CONF-800779—). 
From 1. Berkeley catalysis and surface science conference; 
nee CA, USA (16 Jul 1980). 
ere is a growing interest in the production and use of syn- 
thesis gas as a feedstock for the manufacture of fuels and chemicals. 
Most of the proposed routes are catalytic in nature, and are direct- 
ed at overcoming the limitations of Fischer-Tropsch chemistry, es- 
pecially selectivity. Over the past several years, research efforts 
have led to new selective routes to various fuel fractions; to petro- 
chemical feedstocks including light olefins and various aromatics; to 
commodity chemicals such as ethylene glycol, ethanol, and acetic 
acid; and to a number of other fuels and chemicals. Although the 
chemistry and catalysis for many of these new routes look promis- 
ing, there are still a number of technical challenges to be met 
before they are commercially viable. Innovations in both homoge- 
neous and heterogeneous catalysis will play an important role in 
meeting these challenges. In this overview, some of the key techni- 
cal problems of synthesis-gas chemistry are reviewed, and a per- 
spective is provided for the directions of synthesis-gas technology 
over the next decade. The following subjects are discussed: motiva- 
tion for research in synthesis gas chemistry; synthesis gas as a feed- 
stock; limitations on technical technologies; the nature of the selec- 
tivity problem; and approaches to circumvent the selectivity limita- 
tions in CO/He reactions-i.e. limitation of chain growth by pore 
size, interception of intermediates during synthesis, chemical modi- 
fications of catalysts, and development of catalysts. 


30102 Technology of the Fischer-Tropsch process. Dry, 
M.E.; Hoogendoorn, J.C. (Sasol Ltd., Sasolburg, South 
Africa). Catalysis Reviews - Science and Engineering ; 23: No. 
1 & 2, 265-278(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

The process followed by Sasol in the production of liquid 
fuels from coal is briefly described. Synthesis gas is produced via 
Lurgi coal gasification and hydrocarbons are synthesized via Fisch- 
er-Tropsch process. The technology of the Fischer-Tropsch synthe- 
sis as utilized at the Sasol I & II plants is described. The present 
technology of the Fischer-Tropsch reaction over iron catalysts 
using fluid-bed and/or fixed-bed reactors gives a fully developed 
commercial route for the production of a wide range of commod- 
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ities ranging from light olefins to commercial alcohols to heavy hy- 
drocarbons, where for a given market situation the combination of 
catalyst composition, operating, conditions, reactor type, and refin- 
ery system can be selected to give optimum economic results. In 
most cases this optimum will be reached when the supply of ethyl- 
ene and propylene can be combined with sales of SNG and trans- 
port fuels such as gasoline, jet fuel, and diesel oil. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 29907, 30096, 30097, 30131, 30152, 30394, 
30395, 30498, 30785 


30103 (DOE/ET/23141—T1T3) Hawaii ethanol from mo- 
lasses project. Report on plant inspections. Gibson, W.O.; 
Mashima, K.I.; Roberts, R.R.; Chen, C.S. (Hawaii Univ., 
Honolulu (USA). Center for Engineering Research). 18 Sep 
1979. Contract ACO3-79ET23141. 12p. NTIS, PC A02/MF 
A01. Order Number DE81029370. 

Personal inspections were made of several ethanol plants in 
Europe and the US in order to determine the best commercial 
processes presently in operation, prepare a conceptual design of a 
large plant incorporating these processes, describe the processes, 
and list best estimates of yields, energy requirements, capital costs 
and operating costs. Information was obtained from fermentation 
plant manufacturers and alcohol producers concerning their compa- 
ny-sponsored process improvement and new process developments. 
A summary of the highlights of these observations are included in 
this report. The inspectors: observed commercial incineration of 
waste sulfite liquors; observed the pilot plant (not in operation) tc 
incinerate various waste liquors resulting from fermentation of dif- 
ferent feedstocks; observed commercial continuous and batch fer- 
mentation of beet molasses for the production of ethanol and stil- 
lage evaporation to 70% dissolved solids for animal feed; observed 
pilot plant operation of a new process (Carver-Greenfield process) 
for handling stillage; observed anhydrous ethanol production from 
fermentation of sulfite waste liquor using ethyl ether as the dehy- 
drating agent; and observed the safety precautions taken when 
using this hazardous material. 


30104 (DOE/PC/30239—T2) Mechanistic study of cata- 
lytic methanol synthesis. Progress report. Kung, H.H. 
(Northwestern Univ., Evanston, IL (USA)). 10 Aug 1981. 
Contract FG22-80PC30239. 6p. NTIS, PC A02/MF AOl1. 
Order Number DE81028915. 

Progress is reported on the elementary kinetics and mecha- 
nisms involved in the production of methanol by means of the hy- 
drogenation of carbon monoxide. The relative rates of reaction 
were determined by means of the relaxation technique. Advance- 
ment in the understanding of mixed oxide catalysts was also made 
during the quarter. 


30105 Crystal and molecular structure of Co3(CO)sCO: a 
possible intermediate in the reduction of CO. Adams, H.N.; 
Fachinetti, G.; Straehle, J. Angewandte Chemie, International 
Edition in English ; 20: No. 1, 125-126(Jan 1981). 

For x-ray structure analysis, solvent-free Cos(CO)sCOH was 
prepared by acidification of LiCos(C0):0. The three Co atoms form 
a regular triangle which is completed to a tetrahedron by an apical 
CO group. The C-O bond length of the apical CO group is 
1.33(1)A, indicating that the H atom is bonded to the O atom of the 
apical CO group. Short intermolecular O-O distances between the 
apical O atoms of two neighboring clusters indicate intermolecular 
hydrogen bridges. Cos(CO)eCOH is suggested as a model and a 
possible intermediate hydrogenation of CO to methanol in homoge- 
neous phase. (DLC) 


30106 Catalytic hydrogenation of carbon monoxide. The 
formation of C, hydrocarbons. Somorjai, G.A. (Univ. of 
California, Berkeley). Catalysis Reviews - Science and Engi- 
neering ; 23: No. 1 & 2, 189-202(1981). (CONF-800779—). 
From 1. Berkeley catalysis and surface science conference; 
ee CA, USA (16 Jul 1980). 
th the production of methane and methanol from CO and 
Hz are important processes in chemical technology. The catalytic 
reactions that produce these two molecules are described in this ar- 
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ticle. The kinetics and mechanisms of these reactions, the catalyt- 
ically active surface, and the nature of the surface chemical bond of 
CO, He, and the reaction intermediates are reviewed. The effect of 
alkali promoters on the CO/Hz2 reaction is discussed. 


0903 Inorganic Hydrogen Compound Fuels 


REFER ALSO TO CITATION(S) 30099 


30107 Ammonia synthesis: exploratory and applied re- 
search. Nielsen, A. (Haldor Topsee A/S, Copenhagen, Den- 
mark). Catalysis Reviews - Science and Engineering ; 23: No. 
1 & 2, 17-51(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

The bulk structure and surface composition of promoted am- 
monia catalysts such as are used today in industry are described in 
this paper. The improvement of such catalysts and the development 
of other types of catalysts for ammonia production are also dis- 
cussed. Catalysts having ruthenium, rather than iron, as the active 
metal are evaluated. Some aspects of ammonia catalysis directly 
linked to the optimization of the process are presented. (DMC) 


30108 Technology of ammonia plants. Axelrod, L. (Pull- 
man Kellogg Co., Houston, TX). Catalysis Reviews - Science 
and Engineering ; 23: No. 1 & 2, 53-65(1981). (CONF- 
800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

There is an expanding market for ammonia plants because 
population keeps growing and there is a continuing demand for im- 
proved per capita nutrition. The rate of growth of production is 
limited by social, economic, and political factors which are difficult 
to predict. The predominant feedstock in the near future will con- 
tinue to be natural gas with coal beginning to encroach. Flowsheet, 
catalyst, and mechanical development will continue to reduce 
energy expenditures. Beyond the next few years, changes will be 
seen which are difficult to imagine today. The 165 ton-a-day ammo- 
nia plant at Ventura was a large plant in its day. A few years later, 
in 1956, Pullman Kellogg Company designed and built what was 
then the largest single-train plant in the world-300 tons a day-and 
went on from there to the 1000, 1500, and 2000 ton-a-day plants of 
today. Processes used in the production of ammonia are described. 
Alternate feedstocks such as biomass are also discussed in this arti- 
cle. 


30109 Molecular metal clusters as catalysts. Muetterties, 
E.L. (Univ. of California, Berkeley). Catalysis Reviews - Sci- 
ence and Engineering ; 23: No. 1 & 2, 69-87(1981). (CONF- 
800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

ifferences in reactivity between metal surfaces and metal 

clusters are discussed in this article. The catalytic hydrogenation of 
CO is explored in regard to questions about model reactions or in- 
termediates in molecular metal clusters. A class of coordinately un- 
saturated metal clusters (polynuclear rhodium hydrides) was dis- 
covered by accident. The significance of this discovery lies in the 
mechanistic information to be gained about reaction sequences in 
clusters in which contiguous metal atoms are involved and in the 
possible insights provided by analogy to mechanistic features of 
similar reactions that proceed on metal surfaces. Intermediates in 
CO hydrogenation reactions are described. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 30096, 30097 


30110 Emissions of oxides of nitrogen from boilers fired 
with wood and bark residue fuels. Junge, D.C. (Oreg State 
Univ, Corvallis). Tappi ; 64: No. 3, 163-165(Mar 1981). 
Under a research program funded by the U.S. Department 
of Energy, data were collected on the emissions of oxides of nitro- 
gen from combustion of wood and bark residue fuels in an industri- 
al spreader-stoker pilot test facility. Twenty-eight tests with eastern 
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white pine bark and 105 tests with Douglas fir bark were carried 
out with known levels of excess air. The data collected were com- 
pared with data collected in full-scale industrial boiler emission 
tests. Wide variations in the nitrogen content of the fuels and in the 
emission levels of oxides of nitrogen were found. Attempts to cor- 
relate measured levels of NO/sub x/ with levels of excess air, un- 
dergrate air:fuel ratios, combustion chamber temperatures, and fuel 
feed rates did not produce any useful information. Information is 
presented which shows how to convert measured levels of NO/sub 
x/ in parts per million into emission rates in units of tons/year. 


13 HYDRO ENERGY 


REFER ALSO TO CITATION(S) 30651, 30770 


30111 (CONF-8106137—2) DOE Small-Hydropower 
Demonstration Program. Rinehart, B.N.; Felton, L.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jun 1981. Contract 
AC07-761D01570. 15p. NTIS, PC A0O2/MF AOl. Order 
Number DE81027819. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Knowledge gained from the Department of Energy's Small 
Hydropower Demonstration Program is presented. These 20 small 
hydroelectric developments across the country are at various stages 
of licensing, financing, construction, and operation. Their methods 
and experiences are detailed in order to show what can be done in 
the real world of small hydropower development 


30112 Conservationists cause hesitation in development of 
Swedish hydroelectric power. Electrical Review International ; 
208: No. 5, 64-65(6 Feb 1981). 

Sweden's present hydro-electric power output is 62TWh/ 
year (approximately 65% of Sweden's electrical generation), and 
there is an economically feasible potential of 33TWh/year to be de- 
veloped, most of which is in the Norbotten area, bordering on 
Swedish Lapland. More than 1STWH of the power to be devel- 
oped would come from four rivers in the area - the Vindel, Pite, 
Torne, and Kalix, but resistance by Swedish nature conservancy or- 
ganizations to further development of hydro power has stopped 
plans for development. The conservation movement in Sweden and 
how it affects hydro-electric power development is discussed, along 
with planned hydro-electric developments. (JMT) 
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REFER ALSO TO CITATION(S) 30114 


30113 (DOE/TIC—1029964) Hydropower sites of the 
United States developed and undeveloped: river basin maps 
showing site locations (conventional, pumped storage, retired). 
(Federal Energy Regulatory Commission, Washington, DC 
(USA). Office of Electric Power Regulation). Jan 1981. vp. 
GPO $127.00. Order Number DE81029964. 

The Federal Energy Regulatory Commission, utilizing re- 
sources of the Energy Information Administration, including com- 
puter and data handling facilities, maintains a comprehensive inven- 
tory of hydropower sites in the United States, both developed and 
undeveloped. The information is used in carrying out the 
Commission's responsibilities for licensing hydroelectric projects 
and reviewing project proposals of other Federal agencies. During 
the past two years, the location code system has been revised and 
the inventory has been expanded considerably to include smaller 
undeveloped sites. This publication is its result of compiling and or- 
ganizing the expanded inventory data in a comprehensive Atlas of 
hydropower sites. It is the first such Atlas published in the United 
States. This Atlas identifies the location of about 8100 hydropower 
sites in the United States by means of a river basin and site coding 
system for organizing information on the hydroelectric power re- 
sources of the County. About 5300 of the sites have been plotted 
on a series of 85 maps. Retired plant sites are also included. Seven- 
ty-nine of these maps covering the conterminous United States are 
included in the body of this Atlas and six maps covering Alaska, 
Hawaii, and Puerto Rico are included in attached envelopes. 
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REFER ALSO TO CITATION(S) 30656 


30114 (CONF-8106137—1) Modular hydro dam approach 
to the economic development of ultra low-head hydropower. 
Broome, K.R. (Gilbert Associates, Inc., Reading, PA 
(USA)). 1981. Contract AC07-761D01570. 19p. NTIS, PC 
A02/MF A0O1. Order Number DE81027817. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

The solution to developing economical ultra low-head (10 ft. 
-6 ft., 3m-2m hydrpower lies in being able to reduce equipment and 
construction costs at new dams to less than $4000/K W, while main- 
taining an operating efficiency of 80% or more. The purpose of this 
investigation was to explore the potential for developing economi- 
cal new ultra low-head sites using an innovative concept known as 
the Modular Hydro Dam (MHD). This concept, combines the 
benefits of shop fabrication and installation of equipment in truck 
transportable, waterproof power modules, with prefabricated gate 
sections that can be located between the power modules. Lateral 
support to withstand the static head pressure is provided by an up- 
stream tension cable system anchored at each bank. Foundation 
design for vertical support varies with subsurface conditions. The 
technical, economic, environmental, and institutional feasibility of 
the MHD concept were examined. The module selected contains an 
axial-flow type turbine, rated at 300 kW under a 10-ft head, a gen- 
erator driven by a belt drive, vertical intake gate, and electrical 
control system and switchgear. Capital and operating costs are esti- 
mated. It is concluded that the US potential for power generation 
at ultralow-head sites justifies the development of the MHD con- 
cept, and that a full scale demonstration of the concept could be 
completed by 1986. (LCL) 


30115 (EPRI-EM—1589-Vol.2) Preliminary design study 
of underground pumped hydro and compressed-air energy 
storage in hard rock. Volume 2. Project design criteria: UPH. 
Final report. (Potomac Electric Power Co., Washington, 
DC (USA); Acres American, Inc., Columbia, MD). May 
1981. Contract AC02-77ET28013. 185p. NTIS, PC A09/MF 
A01. Order Number DE81028107. 

This volume documents the design criteria for an under- 
ground pumped hydroelectric (UPH) storage facility having a 
maximum generating capacity of 2000 MW and a storage capacity 
of 20,000 MWh at a nominal head of 5000 ft. The UPH facility is a 
two step configuration with single-stage reversible pump-turbines, 
each step consisting of a 1000 MW plant at a nominal head of 2500 
ft. Overall design criteria including operating requirements, civil/ 
structural criteria, geotechnical criteria, mechanical criteria and 
electrical criteria are detailed. Specific requirements are given for 
the upper reservoir, intake/outlet structure, penstock and draft 
tubes, powerhouses, transformer galleries, intermediate reservoir, 
lower reservoir, shafts and hoists, switchyard and surface buildings. 
The requirements for the power plant electrical and mechanical 
equipment, including pump-turbine and motor-generator units, are 
referred to. Electrical design criteria are given to meet the require- 
ments of two power-houses located underground at different 
depths, but these criteria may not necessarily reflect PEPCO’s cur- 
rent engineering practice. It should be noted that the design of cri- 
teria given in this volume relate to the two step UPH storage facili- 
ty arrangement selected during the Design Approaches phase of the 
study as described in Volume 8, Design Approaches - UPH. The 
criteria refer to a specific site and take into account the site investi- 
gation work described in Volume 6, Site Investigation - Shallow 
Drilling and in Volume 7, Site Investigation - Deep Drilling. The 
design criteria given were used as the basis for the plant design set 
out in Volume 11, Plant Design -UPH. 
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30116 (PB—81-117244) Analysis barriers to improving 
the hydroelectric power interface with electric power systems. 
Final report. (Resource Analysis, Inc., Waltham, MA 
(USA)). 30 Sep 1980. Contract DI-14-34-0001-9625. 95p. 
NTIS, PC A05/MF AOl1. 

The analysis barriers to improving the interface of hydro- 
electric power with electric power systems are investigated and dis- 
cussed. The value of hydropower to society and the utilities is ex- 
plored touching on the problems of weather and hydrological de- 
pendencies, multiple-use conflicts and engineering aspects. Special 
attention is afforded to the organizational structure of the electric 
utility industry and the operational and planning functions as they 
relate to hydroelectric power production. Analytical approaches 
taken to optimize the use of hydropower over time are surveyed. 
Current barriers to these approaches are presented along with 
future research topics which potentially may alleviate them. 


1307 Power Conversion Systems 


30117 (EGG-M—03381) Innovative equipment for small- 
scale hydro developments. Lawrence, J.D.; Pereira, L. (EG 
and G Idaho, Inc., Idaho Falls (USA); Acres American, 
Inc., Buffalo, NY). 1981. Contract ACO07-761D01570. 17p. 
(CONF-8106137—4). NTIS, PC A02/MF AOl. Order 
Number DE81027820. 

From WATERPOWER 1981 conference; Washington, DC, 
USA (22 Jun 1981). 

Manufacturers of mechanical and electrical equipment for 
small-scale hydro developments have placed much emphasis in 
recent years on cost reductions obtainable through standardization 
and package units. More recently, the concept of using off-the-shelf 
design pumping equipment in the turbine mode is receiving in- 
creased attention in the industry. The results of a recently complet- 
ed study undertaken to investigate the feasibility of using off-the- 
shelf pumps as turbines, with induction motors as generators, and 
other appropriate combinations of available equipment such as 
speed increasers, inlet valves, and gates for typical small-scale 
hydro installations are discussed. No actual tests were undertaken. 
However, a computer simulation model was developed in the study 
which provides a useful basis to estimate the performance of pumps 
in the turbine mode of operation. Detailed technical and economi- 
cal investigations indicate that a major part of the small hydro plant 
potential can be economically covered by the use of pumps as tur- 
bines and induction motors as generators especially for the smaller 
ratings. The computer simulation model developed to predict tur- 
bine performance from pump performance curves is a useful tool 
for preliminary selection of suitable pumps. This is, however, not 
intended to be a tool or a substitute for model tests which need to 
be done by manufacturers when basic pump modifications are con- 
templated with the view to improve efficiency and performance 
when run as turbines. The investigations are a step in the right di- 
rection for the economical use of pumps as turbines in small hydro 
plants. 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 30770 


30118 (CONF-801178—) SOLTECH 80. (Arabian Exhi- 
bition Management Ltd., Manama (Bahrain)). 1980. 174p. 
NTIS (US Sales Only), PC AO8/MF AO1. Order Number 
DE81901931. 
From SOLTECH conference; Bahrain, Bahrain (10 Nov 

1980). 

' Nine papers are included. A separate abstract was prepared 
for each one. (MHR) 
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30119 (CONF-801178—, pp 24p, Paper 1) Solar program 
of the Research Institute/UPM. Nimmo, B.; Dabbagh, A.; 
Said, S. (Univ. of Petroleum and Minerals, Dhahran, Saudi 
Arabia). 1980. NTIS (US Sales Only), PC AO8/MF AO1. 


ERA VOL. 6, NO. 20 / 4026 


From SOLTECH conference; Bahrain, Bahrain (10 Nov 
1980). 

Projects are described and results presented for three of the 
solar related activities presently underway: Solar Radiation Moni- 
toring, Effects of Dust Accumulation on Collector Performance, 
and Salt Gradient Solar Pond Analytical and Experimental Studies. 
Measurements of total horizontal and direct radiation have been 
made continuously since May, 1979 and the data are presented in a 
user oriented format on an hourly basis. These results have been ex- 
tended by calculation to allow presentation on an hourly basis of 
diffuse radiation and total radiation on a surface tilted to the local 
latitude angle. The system is presently being expanded to allow 
measurement of several additional radiation parameters of interest 
as well as six meteorological parameters. Some results are presented 
to show the effects of atmospheric dust on radiation attenuation, as 
well as the clearness index, anti K/sub T/. Results are also present- 
ed for a related study, the impact of surface dust accumulation on 
the performance of photovoltaic and thermal collectors. Continuous 
monitoring of the peak watt output of a small photovoltaic panel 
during a period which included severe dust storms showed a de- 
crease in performance of sixty percent (60%) relative to the clean 
panel output. Settling of dust on the surface of a solar pond does 
not, on the other hand, appear to be a problem. The salt gradient 
solar pond work is proceeding on two fronts: analytical and experi- 
mental. Preliminary results are presented for a varying property 
transient one dimensional computer model currently being used in 
design studies. Preliminary experimental results are also presented 
for temperature profiles measured in our small prototype pond. 


30120 Algorithm for calculating monthly-average radi- 
ation on inclined surfaces. Klein, S.A.; Theilacker, J.C. 
(Univ of Wis, Madison). Transactions of the ASME (Ameri- 
can Society of Mechanical Engineers) ; 103: No. 1, 29-33(Feb 
1981). 

An analytical method is developed for estimating the ratio of 
the long-term monthly-average daily radiation on an inclined sur- 
face to that on a horizontal surface. This method differs from the 
Liu and Jordan method in the manner in which the beam radiation 
component is determined. The method is applicable for surfaces of 
any Orientation. 14 refs. 


1403 Economics 


REFER ALSO TO CITATION(S) 30233, 30266 


30121 (CONF-790346—, pp 10p, Paper 16) Economic 
analysis: a design tool. Bucalo, S.P. 1979. NTIS, PC All/ 
MF AOI. 

From Conference on conservation: energy management by 
design; El] Paso, TX, USA (8 Mar 1979). 

A general discussion of energy supplies, consumption, and 
trade deficit of the US is given. It is then pointed out that designing 
energy systems that maximize energy saving per invested dollar 
will contribute toward a reduction in the energy trade deficit. The 
function of economic analysis as an effective tool in optimizing the 
design of three solar panel configurations providing about 60, 70, 
and 75% of a facility's heating is demonstrated. (MCW) 


30122 (CONF-790346—, pp 16p, Paper 17) Economic 
feasibility and technical readiness of solar technologies. With- 
older, R.E. (Solar Energy Research Inst., Golden, CO). 
1979. NTIS, PC Al1/MF AOl1. 

From Conference on conservation: energy management by 
design; El] Paso, TX, USA (8 Mar 1979). 

A summary of the state of commercialization of solar tech- 
nologies as indicated by technical readiness and economic feasibility 
is presented. These data are provided by market sector for solar 
thermal, wind energy conversion systems, photovoltaics systems, 
ocean thermal conversion system, and biomass technologies relative 
to the two indicators. (MCW) 
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30123 (DOE/CS/30278—T15) Solar technology assess- 
ment project. Volume I. State of solar energy technology 
(summary paper). Block, D.L. (Florida Solar Energy Center, 
Cape Canaveral (USA)). Apr 1981. Contract FC02- 
79CS30278. 27p. NTIS, PC A03/MF AO1. Order Number 
DE8 1029002. 

An overview assessment of the state of solar energy technol- 
ogy is presented, including economic considerations, problems/ 
needs, and suggested government role. Solar technologies consid- 
ered are passive heating and cooling; water heating and space heat- 
ing and cooling; industrial process heat; photovoltaics; heliostat sys- 
tems; wind; OTEC; and biomass. Also discussed are the solar indus- 
try and state and local government actions. Emphasis is placed on 
the federal government programs and the role of the federal gov- 
ernment. In summary, it is anticipated that the photovoltaics, pas- 
sive, biomass, hot water, space heating and wind programs are all 
within short term of the private marketplace. OTEC, heliostat sys- 
tems, and industrial process heat are long-term R and D projects 
and will probably only reach the marketplace with federal support. 
Careful review of each solar program must be conducted each year 
with the purpose of minimizing federal funding and maximizing the 
placement of the technology in the private marketplace. Market op- 
portunities for solar products are expected to expand significantly 
in 1981 and state and local governments possess the integrated ap- 
proach and activities that will lead solar as rapidly as possible to 
the private market sector. 


30124 (DOE/JPL—1060-47) SYSGEN user package. 
Carlson, C.R. (Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Mar 1981. Contract AT04-81AL16228. 125p. NTIS, PC 
A06/MF AO1. Order Number DE81028372. 

SYSGEN is a production costing and reliability model of 
electric utility systems. Hydro-electric, storage, and time-dependent 
generating units can be modeled in addition to conventional gener- 
ating plants. The SYSGEN model and its links with other JPL sim- 
ulations are described. Input variables, modeling options, output 
variables, and report formats are explained in detail and illustrated 
with examples. Sample computer output and instructions for run- 
ning the program on an IBM batch system are appended. SYSGEN 
also can be run interactively by using a program developed at JPL 
called FEPS (Front End Program for SYSGEN). A format for 
SYSGEN input variables which is designed for use with FEPS is 
presented. 


30125 (SERI/CP—633-1145, pp 139-144) Regional as- 
sessment of solar thermal energy. Witholder, R.E. Jr. (Solar 
Energy Research Inst., Golden, CO). Apr 1981. NTIS, PC 
A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The breakeven value and cost of solar thermal electric sys- 
tems in the South Central, North Central, and Northwest regions of 
the United States are tabulated. The optimum situation is seen in 
the South Central Region. The other regions appear to have appli- 
cations potential beyond the year 2000. The methods of value anal- 
ysis for centralized and distributed systems are shown. (LEW) 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 30123 


30126 (DOE/CS/30278—T8) Solar Technology Assess- 
ment Project. Volume XI. The solar industry in the United 
States: its status and prospects, 1981. Clark, J.A. (Florida 
Solar Energy Center, Cape Canaveral (USA); Michigan 
Univ., Ann Arbor (USA). Dept. of Mechanical Engineer- 
ing). Apr 1981. Contract FC02-79CS30278. 47p. NTIS, PC 
A03/MF A0O1. Order Number DE81029030. 

The energy production goals for the solar industry, and the 
industry's present status are described. Manufacturing and sales of 
low and medium temperature solar collectors from 1974 to 2000 are 
analyzed, and the HUD/DOE solar demonstration programs’ rela- 
tive merits are discussed. Certain characteristics of the conventional 
water heating industry are briefly described and compared with the 
solar water heating industry. Module and system cost data for the 
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photovoltaics industry are summarized. Codes, standards, testing 
certification, labelling and warranties are discussed, and the 
government's role is defined. (LEW) 


30127 (DOE/CS/30278—T14) Solar a Assess- 
ment Project. Volume XII. State and community commercial- 
ization issues. Doctor, R.D.; Hamrin, J. (Florida Solar 
Energy Center, Cape Canaveral (USA); Western Sun, Port- 
land, OR (USA); Alliancke for Renewable, Sacramento, CA 
(USA)). Apr 1981. Contract FC02-79CS30278. 57p. NTIS, 
PC A04/MF AO1. Order Number DE81029087. 

The need to overcome economic and institutional barriers 
and make the transition to using renewable energy sources is briefly 
explained, and advantages to implementation of solar technology on 
the state and local government levels are discussed. The role of 
government involvement is defined, and the gathering and dissemi- 
nation of information are discussed. Consumer protection programs 
are divided into 3 parts: problem prevention and detection; reliabil- 
ity assurance; and redress for problems. Each of these parts is dis- 
cussed. Mandates, economic incentives, and subsidies are described 
and analyzed. (LEW) 


30128 (WSUN—75) Oregon Solar Business Directory. 
(Western Solar Utilization Network, Portland, OR (USA); 
Oregon Solar Energy Industries Association, Portland 
(USA)). Apr 1981. Contract AC02-79CS30159. 36p. NTIS, 
PC A03/MF AO1. Order Number DE81027700. 

A current guide to renewable energy services and products 
available in Oregon is presented. A section on consumer buying tips 
is included to assist in planning the purchase and install installation 
of equipment. Also included is a list of information centers that 
carry publications about renewable energy technologies. (LEW) 
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REFER ALSO TO CITATION(S) 30094, 30095, 30096, 30097, 30098, 30103, 
30108, 30110, 30232, 30243, 30394, 30395, 31053 


30129 (AD-B—028686/4) High temperature bonding 
techniques for solar cell array. Final report Mar 1976-Jun 
1977, LaFontaine, G.; Marsh, F.; Levin, H.; Sinsheimer, F.; 
Wolff, G. (Hughes Aircraft Co., Los Angeles, CA (USA)). 
Nov 1977. Contract F33615-76-C-2032. 62p. NTIS, PC 
A04/MF AOl1. 

An adhesive for solar cell attachment to spacecraft substrates 
has been sought with an unusually demanding combination of prop- 
erties. These include (1) a basic resistance to decomposition at 600 
C in vacuum, (2) retention of elastic properties at liquid nitrogen 
temperature, and (3) processibility as a bond line at conditions con- 
venient to typical spacecraft fabrication. Of all the elastomeric ma- 
terials available, the class of inorganic polymers termed poly (car- 
boranesiloxanes) appears to be the only viable candidate. The ultra- 
high molecular species of this group have been found to be attrac- 
tive, especially when blended or alloyed with low molecular 
weight versions. This promising assessment is based on high tem- 
perature thermo-vacuum stability studies, various characterization 
measurements, elasticity measurements at cryogenic temperatures, 
and 45 peel studies of thermally cycled bond lines with varying ad- 
herend combinations. 


30130 (DOE/CS/30278—T9) Solar Technology Assess- 
ment Project. Volume VI. Photovoltaic technology assess- 
ment. (Florida Technological Univ., Cape Canaveral (USA). 
FL Solar Energy Center; Arizona State Univ., Tempe 
(USA). Coll. of Architecture). Apr 1981. Contract FC02- 
79CS30278. 41p. NTIS, PC A03/MF A0Ol. Order Number 
DE81029007. 

Industrial production of photovoltaic systems and volume of 
sales are reviewed. Low cost silicon production techniques are re- 
viewed, including the Czochralski process, heat exchange method, 
edge defined film fed growth, dendritic web growth, and silicon on 
ceramic process. Semicrystalline silicon, amorphous silicon, and 
low cost poly-silicon are discussed as well as advanced materials 
and concentrator systems. Balance of system components beyond 
those needed to manufacture the solar panels are included. Non- 
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technical factors are assessed. The 1986 system cost goals are brief- 
ly reviewed. (LEW) 


30131 (DOE/CS/30278—T11) Solar Technology Assess- 
ment Project. Volume X. Solar technology assessment: bio- 
mass, Sheppard, A.P.; Birchfield, J.L; Spurlock, J.M. (Flor- 
ida Solar Energy Center, Cape Canaveral (USA); Georgia 
Inst. of Tech., Atlanta (USA)). Apr 1981. Contract FC02- 
79CS30278. 59p. NTIS, PC A04/MF AO1. Order Number 
DE81029011. 

The technical status of various biomass fuels, and needed na- 
tional action and research are summarized. Fuels discussed include 
biomass liquid fuels from agricultural feedstocks (alcohol), liquid 
fuels from cellulosic feedstocks, energy from wood, and non-woody 
biomass converted to gaseous fuels. (LEW) 


30132 (DOE/ET/20404—T3) Amorphous-silicon solar 
cell. Quarterly report No. 1, 1 July 1976-30 September 1976. 
Carlson, D.E. (RCA Labs., Princeton, NJ (USA)). Oct 
1976. Contract AC03-76ET20404. 26p. NTIS, PC A03/MF 
A01. Order Number DE81025745. 

A conversion efficiency of 5.5% has been achieved, and the 
hole diffusion length is shown to be primarily responsible for limit- 
ing the conversion efficiency below the theoretical estimate of 17% 
for an ideal a-Si cell. Of the four different growth techniques being 
evaluated, the electroless discharge system seems to produce the 
best films. Substrates, growth conditions, and interfacial layers and 
various metal Schottky barriers are all under evaluation. Good re- 
producibility and correlation with electrical transport properties 
have been obtained. Schottky barrier cells exhibit near-ideal diode 
characteristics. (LEW) 


30133 (DOE/ET/20407—T4) Heterostructure _ single- 


crystal-silicon photovoltaic cell. Type A, semiconductor heter- 
ojunction silicon devices. Annual report, September 28, 1976- 
November 30, 1977. Ghosh, A.K.; Feng, T.; Fishman, C. 
(Exxon Research and Engineering Co., Linden, NJ (USA). 


Government Research Labs.). 1977. Contract AC03- 
76ET20407. 48p. NTIS, PC A03/MF AOl1. Order Number 
DE81027637. 

The objective of the program is to perform an initial fabrica- 
tion, testing, theoretical, and experimental study, which is necessary 
to prove and implement the technical and commercial practicability 
of the heterostructure single-crystal-silicon photovoltaic cell by 
1980. Important electrical properties of the SnO2/Si heterostructure 
solar cell are summarized, and the maximum theoretical and practi- 
cally achievable efficiencies are computed. Fabrication of the solar 
cell is described, and electrical properties for eight cells prepared 
different ways are tabulated. The projected cost of single crystal p/ 
n solar cells from ERDA studies are given and compared with 
those for SnO2/Si cells. A paper by the authors entitled SnO2/Si 
Solar Cells - Heterostructure or Schottky Barrier or MIS Type 
Device which presents the model of the cell and was submitted to 
the Journal of Applied Physics is appended. (LEW) 


30134 (DOE/ET/20412—T2) Cadmium  sulfide/copper 
ternary heterojunction cell research. Quarterly technical 
progress report, October 1, 1977-December 31, 1977. Mickel- 
sen, R.; Selikson, B.; Chen, W. (Boeing Aerospace Co., Se- 
attle, WA (USA)). Jan 1978. Contract AC03-77ET20412. 
24p. NTIS, PC A02/MF A0O1. Order Number DE81029377. 

CulnSe, film preparation and characterization and CulnSe2/ 
CdS conceptual model development are reported. Theoretical anal- 
ysis has shown the dependence of CulnSe, film stoichiometry on 
the separation between the elemental source positions. Chemical 
analysis by scanning electron microprobe quantometer has revealed 
the stoichiometry variation to be less than a few percent across the 
2 inch by 2 inch film. To reduce the stoichiometric variation across 
the film width, the film deposition system was modified to include a 
high temperature vapor homogenizer chamber. The three major 
carrier transport mechanisms across junction governing the I/V 
characteristics of the CulnSe2/CdS cell are: 1) the Shockley diffu- 
sion mechanism, 2) recombination in the space charge region, and 
3) recombination through interface states. Mechanism 1 is not ex- 
pected in thin film heterojunctions. The diode I/V characteristics 
for interface state recombination has a diode ideality factor A equal 
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to one, whereas CulnSe,/CdS cells reported to date have a diode 
A factor of two, indicating space charge recombination. Changing 
the doping concentration of the CuInSez would be a way of con- 
trolling recombination level involvement. This would lead to ideal 
A values and hence improved open circuit voltages. 


(DOE/ET/20414—T2) Cadmium sulfide/copper 
ternary heterojunction cell research. Technical progress 
report No. 1, September 30, 1977-December 31, 1977. (Sperry 
Univac, St. Paul, MN (USA). Defense Systems Div.). 1 Jan 
1978. Contract AC03-77ET20414. 19p. NTIS, PC A02/MF 
A01. Order Number DE81027715. 

A program was begun to develope a CdS/Copper Ternary 
heterojunction solar cell which can be reproducibly manufactured 
with an AM1 efficiency of no less than 8%, with a maximum elec- 
trical output degradation of 5% over 20 years. Two methods of de- 
positing p-type CulnSe, films are being investigated - flash evapora- 
tion of p-type (Se rich) CulnSe: powder and a two-source (one Se 
rich) Electron Impact Emisson Spectroscopy controlled deposition. 
Progress reported includes the tooling of a flash evaporation appa- 
ratus. Devices fabricated in this apparatus with substrate tempera- 
ture 200°C did not exhibit a photovoltaic effect. Extraneous phases 
in CulnSe, films were eliminated by depositing at higher tempera- 
tures. X-ray fluorescence of 200°C CulnSe, films idicated only 
75% of the Cu required for stoichiometry, possibly because of Cu 
diffusion into metal electrodes. CulnSe, films have been deposited 
from .1% to 1% excess Se melts, resulting in p-type films. (LEW) 


30136 (DOE/ET/21073—T1) Low-cost solar cells based 
on amorphous silicon electrodeposited from organic solvents. 
Technical quarterly progress report No. 3, March 1, 1979- 
May 31, 1979. Kroger, F.A. (University of Southern Cali- 
fornia, Los Angeles (USA). Dept. of Materials Science). 
1979. Contract AT03-76ET21073. 29p. NTIS, PC A03/MF 
A01. Order Number DE81027707. 

Electrolysis experiments were carried out using tetra ethyl 
ortho silicate plus propylene carbonate or 1-chloropropane or 
acetic acid or formamide and ammonium hexafluorosilicate plus 
formamide. These experiments yielded deposits which vary in color 
between white and black with greyish white, light or dark brown 
as intermediate colors depending on the deposition conditions. 
Energy dispersive x-ray analysis in the scanning electron micro- 
scope indicated the deposits to contain large concentrations of sili- 
con; infra-red absorption and reflection studies showed bands char- 
acteristic of Si-O, Si-Cl, or Si-F vibrations and thus indicates the 
presence of these elements in the films. Determination of carrier 
type in doped deposits by hot point probe method was not success- 
ful. 


30137 (DOE/ET/23033—T1) Defect states in plasma-de- 
posited a-Si:H. Technical progress report, May-July 1979. 
Knights, J.C. (Xerox Palo Alto Research Center, CA 
(USA)). 21 Sep 1979. Contract AC03-79ET23033. 32p. 
NTIS, PC A03/MF AO1. 

Three preprints are presented. The first, entitled “Glow Dis- 
charge Optical Spectroscopy Measurement of Dopant Concentra- 
tions in a-Si:H,” reports significant differences between the ratio of 
boron to silicon of the films and that of their deposition plasmas. 
The second, entitled “Growth Morphology and Defects in Plasma- 
Deposited a-Si:H Films,” presents structural studies that show that 
a major class of defect is an anisotropic density fluctuation. Studies 
of the hydrogen environment suggest that an inhomogeneous hy- 
drogen distribution is associated with these fluctuations. From con- 
siderations of the deposition chemistry and nucleation theory, a 
model is proposed to describe the film growth process and its rela- 
tionship to defects. The third, entitled “Luminescence and ESR 
Studies of Defects in Hydrogenated Amorphous Silicon,” demon- 
strates that the two experiments involve identical recombination 
transitions, and identify two separate processes. One process in- 
volves defect states, and from the doping dependence of light in- 
duced ESR, it is deduced that the electronically active defects are 
dangling bonds with positive electronic correlation energy. (LEW) 





(DOE/ET/23044—3) Deposition, fabrication, and 
analysis of polycrystalline-silicon MIS solar cells. Quarterly 
technical progress report No. 3, July 1, 1979-September 30, 
1979. Anderson, W.A. (State Univ. of New York, Buffalo 
(USA). Lab. for Power and Environmental Studies). 30 Oct 
1979. Contract AC03-79ET23044. 54p. NTIS, PC A04/MF 
A01. Order Number DE81026301. 

A computer model has been established to predict MIS solar 
cell performance as a function of semiconductor and solar cell 
design parameters. The solar cell fabrication procedure was modi- 
fied to more carefully examine the effect of the oxide growth tem- 
perature, resulting in a revised process producing cells with an in- 
creased average efficiency. I-V data for unpolished poly-Si MIS 
solar cells show space charge limited conduction indicative of a 
Gaussian trap distribution. Polished poly-Si gave a tunneling mech- 
anism at low temperatures and tunneling via interface states at 
higher temperatures. Electron beam deposition of thin Si films on 
Al coated stainless steel was resumed and surface studies are report- 
ed. Radiation effect studies on MIS solar cells revealed an increased 
interface state density for proton and electron-irradianced solar 
cells. Auger studies on an oxide-covered Si surface and on a Cr-Cu- 
Cr-oxide-Si cell are reported. (LEW) 


30139 (DOE/ET/23046—T2) Electrodeposition of poly- 
crystalline and amorphous silicon for photovoltaic applica- 
tions. Final report, June 11, 1979-September 10, 1980. Rauh, 
R.D. (EIC Labs., Inc., Newton, MA (USA)). Jun 1981. 
Contract AC03-79ET23046. 101p. NTIS, PC A06/MF AOl. 
Order Number DE81027290. 

Silicon was electrodeposited on metal substrates using two 
markedly different conditions. Polycrystalline deposits were ob- 
tained from K2SiFs dissolved in high temperature (> 700°C) 
molten fluoride salts. The deposits produced at temperatures below 
80°C from organo- and halo-silanes as silicon precursors in propy- 
lene carbonate electrolytes had an amorphous structure. Because 
the technology of electroplating silicon is largely undeveloped, a 
major emphasis was given to the electrochemical characterization 
of the plating baths and the relationship between the deposition 
conditions and the resulting deposits. The results with FLINAK 
[LiF (46.5%), KF (42.0%) and NaF (11.5%)] and the binary mix- 
ture LiF (50%) : KF (50%) as the molten salts for Si deposition 
were comparable. Cyclic voltammetry (CV) using a three-electrode 
configuration was done on the melts before and after addition of 
the silicon precursor. The amorphous silicon was deposited from 
propylene carbonate which had been dried over alumina. The best 
supporting electrolytes were tetrabutylammonium perchlorate and 
tetrafluoroborate. The silicon precursors investigated were SiHCls, 
SiHBrs, SiCl,, (CICsHe)SiCls, Si(OEt), and (CHs)sSiCl. Information 
on the chemical composition of the films was obtained from IR and 
Auger spectroscopy. 


30140 (DOE/ET/23133—T2) Harvesting of close-spaced 
short-rotation woody biomass. Cullen, D.E.; Barr, W.J. 
(Mathtech, Inc., Princeton, NJ (USA)). 15 Jun 1980. Con- 
tract AC01-78ET23133. 10ip. NTIS, PC A06/MF AOl1. 
Order Number DE81027314. 

The objective of this project is to investigate alternative 
strategies and techniques of harvesting which appear to be commer- 
cially viable for use on closely spaced short-rotation biomass farms 
where coppicing will be used. Efforts to date have been concerned 
with identifying the characteristics of prospective woody biomass 
farms. Appendix I contains a summary of requirements for harvest- 
ed wood used as feedstock for various conversion processes. The 
characteristics of harvesting, collecting, transporting, and storing 
equipment as used by the forest products and agricultural industries 
are described in this report. The applicability of the foregoing 
equipment to close-spaced, short-rotation biomass farms is dis- 
cussed. The harvesting operation associated with supplying a single 
large wood conversion plant has been modelled to acheive the 
lowest cost system. (DMC) 


30141 (DOE/ET/23197—T3) Semicrystalline casting 
process development and verification. Quarterly progress 
report number 3, December 19, 1980-March 19, 1981. (Semix, 
Inc., Gaithersburg, MD (USA)). 1981. Contract FCO1- 
80ET23197. 6lp. NTIS, PC A04/MF AOl1. Order Number 
DE8 1028206. 
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Experimentation with crystallization conditions and system 
materials in the Prototype 2 Ubiquitous Crystallization Process 
(UCP) system will increase our confidence in the system’s ability to 
produce bricks of a consistent quality as well as serve to reduce 
costs of direct materials. The quality of semicrystalline material 
from prototype systems is being confirmed. Solar cells started with 
Prototype 1 and 2 material and processed in standard cell process- 
ing lines have compared favorably to material produced from the 
4.2 kg equipment. In addition, design of a Prototype 3 UCP system 
was initiated this quarter. It will have the ability to crystallize 
nearly three times the silicon as the P1 and P2 systems. Investiga- 
tion of the origins of subgrain boundaries of semicrystaline material 
continued. Other work may lead to an early in-line diagnostic tool 
of photoresponse patterns, by using chemical etchants and etch fig- 
ures to determine dislocation densities. Two micro-computer based 
systems purchased this quarter will serve as the initial hardware in 
the further automation of the crystallization process and in a data 
collection and reporting system for early quality control. Experi- 
mentation continued on the ID and multiblade slurry technologies. 
Semix is working to optimize wafering parameters to increase 
throughput and yields. 


30142 (DOE/JPL/955699—81/04) Process —_ 
for automated solar cell and module production. Task 4 
Automated array assembly. Quarterly report No. 4. erty, 
J.J. (Tracor MBA, San Ramon, CA (USA)). 15 Jul 1981. 
Contract NAS-7-100-955699. 41p. NTIS, PC A03/MF AOl. 
Order Number DE81028438. 

The Unimate robot was programmed for the final 35-cell 
pattern to be used in the fabrication of the deliverable modules. 
Mechanical construction of the Automated Lamination Station and 
Final Assembly Station were completed on schedule. All final 
wiring and interconnect cables have also been completed and the 
first operational testing is underway. The final controlling program 
has been written and is currently being optimized. A local fabrica- 
tor has been contracted to produce the Glass Reinforced Concrete 
(GRC) panels to be used for testing and deliverables. A video tape 
showing all three stations in operation has been produced for dis- 
play at the 18th PIM. 


30143 (DOE/NASA/20485—9) Comparison of photovol- 
taic cell temperatures in modules operating with exposed and 
enclosed back surfaces. Namkoong, D.; Simon, F.F. (Nation- 
al Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). May 1981. Contract AI01- 
76ET20485. 22p. (NASA-TM—81769). NTIS, PC A02/MF 
A01. Order Number DE81026537. 

Four different photovoltaic module designs were tested at 
the NASA Lewis Research Center to determine the cell tempera- 
ture of each design. The cell temperatures were compared to those 
obtained on identical designs at the Jet Propulsion Laboratory 
(JPL) using the same procedure as propounded by JPL, and known 
as the nominal operating cell temperature (NOCT) concept. The re- 
sults indicated an agreement between the two locations of within 2- 
1/2°C for each of the four module designs. In addition, the mod- 
ules at NASA-Lewis were tested with the back surface enclosed (as 
may apply when installed on a roof), with and without insulation. 
These results showed that the NOCT procedure would not apply 
to the enclosed configurations due to continuous transient condi- 
tions. Generally, the enclosed modules had higher cell temperatures 
than the open modules, and insulated modules higher than the unin- 
sulated. The severest performance loss - when translated from cell 
temperatures - was 17.5 percent for one enclosed, insulated module 
as compared to that module mounted openly. 


30144 (DOE/SF/01284—T2) Gallium arsenide thin films 
on tungsten/graphite substrates: Phase II. Topical report: thin 
film gallium arsenide solar cells on tungsten/graphite sub- 
strates. Chu, S.S. (Southern Methodist Univ., Dallas, TX 
(USA)). Dec 1977. Contract AC03-76SF01284. 11p. NTIS, 
PC A02/MF A0O1. Order Number DE81027717. 

The use of a thin film of gallium arsenide on a low cost sub- 
strate appears to be a promising approach for the fabrication of 
low-cost high-efficiency solar cells. Gallium arsenide films have 
been deposited on tungsten/graphite substrates at 775°C by the re- 
action of gallium, hydrogen chloride, and arsine in a gas flow 
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system. The deposited films are essentially polycrystalline with an 
average crystallite size of about 10 um. Without intentional doping, 
the deposited films are n-type with carrier concentrations in the 
range of 2 x 10'* to 8 x 10'®cm™* at room temperature. N-type gal- 
lium arsenide films of higher dopant concentrations can be readily 
deposited by using hydrogen sulfide as a dopant. The MOS ap- 
proach has been used for the preparation of solar cells. After the 
successive deposition of n*- and n-gallium arsenide films on a tung- 
sten/graphite substrate, the surface of the film was oxidized in situ 
with an argon-oxygen mixture and in some cases, followed by a 
water vapor treatment at room temperature. The gold barrier and 
silver grid contacts were applied by evaporation. An antireflection 
coating of titanium dioxide was deposited at 80 to 100°C by the hy- 
drolysis of tetraisopropyl titanate in an argon atmosphere. A 
number of large area (6 to 9 cm”) solar cells have been prepared, 
and the best cells have an AM1 efficiency of about 5.5%. 


30145 (DOE/SF/01284—T4) Thin films of gallium arsen- 
ide on low-cost substrates. Annual report, September 1, 1976- 
August 31, 1977. Chu, S.S. (Southern Methodist Univ., 
Dallas, TX (USA)). Sep 1977. Contract AC03-76SFO01284. 
70p. NTIS, PC A04/MF AO1. 

Efforts during this year have been directed to (1) the con- 
struction of two gallium arsenide deposition systems using the 
halide process, (2) the preparation of tungsten/graphite and 
germanium(recrystallized)/tungsten/graphite substrates, (3) the dep- 
osition and characterization of gallium arsenide on tungsten/graph- 
ite substrates, and the fabrication and characterization of thin film 
gallium arsenide solar cells, and (4) the deposition and characteriza- 
tion of gallium arsenide films on germanium (recrystallized)/tung- 
sten/graphite substrates and the fabrication of solar cells. Gallium 
arsenide films have been deposited on W/graphite substrates under 
a wide range of substrate temperature and reactant composition, 
and their properties have been evaluated. Films deposited under op- 
timum conditions have an average crystallite size of about 15 ym 
and are essentially polycrystalline. Schottky barriers on these films 
do not exhibit ideal behaviors. MOS type solar cells with an AM1 
efficiency (no AR coatings) of up to 3.5% have been produced. 
Gallium arsenide films deposited on Ge(recrystallized)/W/graphite 
substrates have considerably larger crystallites with a strong (111) 
preferred orientation and contains a high concentration of germani- 
um, about 10'7 cm~*. Solar cells from these films have poor charac- 
teristics due to the high diffusion rate of germanium along grain 
boundaries. 


30146 (EXXON/GRU—2BEC.76) Heterostructure 
single-crystal-silicon photovoltaic cell. Quarterly report No. 
1, January 1-March 31, 1977. Ghosh, A.K.; Feng, T.; Fish- 
man, C.; Merrin, S.; Grater, I. (Exxon Research and Engi- 
neering Co., Linden, NJ (USA); Emdex Corp., Milford, CT 
(USA)). 1977. Contract AC03-76ET20407. 37p. NTIS, PC 
A03/MF A0O1. Order Number DE81024295. 

SnO2/Si solar cells previously fabricated by Innotech are 
analyzed, and some device parameters are listed. Some conclusions 
are drawn concerning the cells’ principle of operation. SIMS and 
Auger analysis of the cells are reported. The fabrication of SnO2/Si 
solar cells is described and the effects of each processing step on 
device performance are discussed. Some Kelvin probe and photoe- 
mission studies are reported underway to find the work function of 
SnO, from which its electron affinity may be determined, thus ex- 
plaining why a n*/n silicon junction is more efficient than n*/p. 
The steps in manufacturing are enumerated to facilitate cost studies. 


(LEW) 


30147 (PB—81-800401) Silicon solar cells. November 
1978-October 1979 (citations from the Engineering Index 
Data Base). Report for November 1978-October 1979. Reim- 
herr, G. (National Technical Information Service, Spring- 
oy VA (USA)). Nov 1980. 177p. NTIS PC NO1/MF 


Worldwide research on the development of solar energy 
conversion devices using silicon ribbons, sheets, films, crystals, and 
wafers is cited. The preparation, purity, crystal defects, and effi- 
ciency of these cells are covered. The economics of solar cell de- 
velopment is discussed. The effects of radiation and weathering on 
performance are included. (Contains 171 citations.) 
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30148 (PB—81-800419) Silicon solar cells. November 
1979-October 1980 (citations from the Engineering Index 
Data Base). Report for November 1979-October 1980. Reim- 
herr, G. (National Technical Information Service, Spring- 
field, VA (USA)). Nov 1980. 169p. NTIS PC NO1/MF 
NO1. 


Worldwide research on the development of solar energy 
conversion devices using silicon ribbons, sheets, films, crystals, and 
wafers is cited. The preparation, purity, crystal defects, and effi- 
ciency of these cells are covered. The economics of solar cell de- 
velopment is discussed. The effects of radiation and weathering on 
performance are included. (This updated bibliography contains 162 
citations, all of which are new entries to the previous edition.) 


30149 (PB—81-800435) Silicon solar cells. November 
1979-October 1980 (citations from the NTIS Data Base). 
Report for November 1979-October 1980. Reimherr, G.W. 
(National Technical Information Service, Springfield, VA 
(USA)). Nov 1980. 166p. NTIS PC NO1/MF NO1. 

Citations of Government-sponsored research reports on sili- 
con solar cell growth and fabrication are presented. Processes cov- 
ered include chemical vapor deposition, the Czochralski method, 
dendritic growth, ribbon growth, epitaxial growth, and silicon sheet 
fabrication on substrates. Silicon compound synthesis, purification, 
and reduction are discussed. Casting, cutting, and shaping of silicon 
solar cells are included. Solar energy conversion efficiency and per- 
formance are described. Abstracts on costs and production of these 
cells are covered. (This updated bibliography contains 159 citations, 
all of which are new entries to the previous edition.) 


30150 (PB—81-800443) Silicon solar cells. December 
1977-October 1979 (citations from the NTIS data base). 
Report for December 1977-October 1979. Carrigan, B. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). Nov 1980. 291p. NTIS PC NO1/MF NOI. 

Citations of Government-sponsored research reports on sili- 
con solar cell growth and fabrication are presented. Processes cov- 
ered include chemical vapor deposition, the Czochralski method, 
dendritic growth, ribbon growth, epitaxial growth, and silicon sheet 
fabrication on substrates. Silicon compound snthesis, purification, 
and reduction are discussed. Casting, cutting, and shaping of silicon 
solar cells are included. Solar energy conversion efficiency and per- 
formance are described. Abstracts on costs and production of these 
cells are covered. (This updated bibliography contains 284 citations, 
75 of which are new entries to the previous edition.) 


30151 (SERI/PR—9330-1-T2) Preparation and properties 
of evaporated CdTe films compared with single crystal CdTe. 
Progress report No. 2, February 1-April 30, 1981. Bube, R.H. 
(Solar Energy Research Inst., Golden, CO (USA); Stanford 
Univ., CA (USA). Dept. of Materials Science and Engineer- 
ing). 1981. Contract AC02-77CHO00178. 29p. NTIS, PC 
A03/MF AOl1. Order Number DE81023079. 

The design, construction and testing of the hot-wall vacuum 
evaporation system is proceeding on schedule. The vacuum system, 
a Varian 3118 diffusion pump system, has been installed and tested. 
A calculation of the optimum possible efficiency for an n-p CdTe 
homojunction indicates a value of 14%. A complete background is 
given on the growth of over fifty CdTe single crystals at Stanford, 
the last four of which were grown as part of this program. Use of 
crystal regrowth and vibration during growth both increase crystal 
quality. Higher electrical activity of phosphorus acceptors in CdTe 
is achieved when 0.1% excess Te is used in place of 0.5% excess 
Te. Careful characterization of boules grown for this program are 
underway, using Hall effect or capacitance-voltage data on selected 
samples. Initial investigation of the properties of grain boundaries in 
p-type CdTe : P crystals indicates a grain boundary height of 0.44 
eV unaffected by illumination. These results suggest that grain 
boundaries are more strongly pinned in p-type than in n-type CdTe. 


30152 (SERI/SP—751-902) Alcohol fuels bibliography, 
1901-March 1980. (Solar Energy Research Inst., Golden, 
CO (USA)). Apr 1981. Contract AC02-77CHO00178. 468p. 
NTIS, PC A20/MF AO1. Order Number DE81025482. 

This annotated bibliography is subdivided by subjects, as fol- 
lows: general; feedstocks-general; feedstocks-sugar; feedstocks- 
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starch; feedstocks-cellulose crops and residues; production; copro- 
ducts; economics; use as vehicle fuel; government policies; and en- 
vironmental effects and safety. (MHR) 


30153 (SERI/TR—734-900) Costs for alternative grain- 
residue-collection systems. Flaim, S.J.; Neenan, B.; Dauve, 
J.; Mapp, H.P. Jr. (Solar Energy Research Inst., Golden, 
co (USA); Oklahoma State Univ., Stillwater (USA). Dept. 
of Agricultural Economics). Jun 1981. Contract AC02- 
77CHO00178. S55p. NTIS, PC A04/MF AO1. Order Number 
DE81029072. 

The costs for alternative grain residue collection systems for 
corn and soybean production in Iowa are examined. All machinery 
field operations, fuel, other inputs, and labor requirements are iden- 
tified for the base case with no residue harvest, and for residue har- 
vest by stacks and large round bales, with the owner’s equipment 
and for custom harvest. These five cases are developed for corn 
and soybeans for conventional and reduced tillage practices. Har- 
vesting alternatives are compared on the basis of costs, fuel input 
requirements, and gross energy balances of residues collected less 
energy inputs. The cost of collecting corn and soybean residues 
varies widely over the collection and tillage systems examined. 
Other effects constant, the reduced tillage practice leads to a lower 
cost of harvest than conventional tillage, and stacks are always 
cheaper than large round bales; however, the former difference is 
greater than the latter. The dominating effect, in terms of cost of 
production, is the tillage employed by the producer. Collection of 
residues yields an energy equivalent 26 times the amount of energy 
consumed for conventional tillage and 135 times the amount of 
energy consumed for reduced tillage practices. 


30154 Sun concentration system for photoelectric energy 
conversion. Final report. Kleinwaechter, H. Luxembourg; 
Commission of the European Communities (1980). 48p. (In 
German). (EUR—6953-DE). European Community Infor- 
mation Service, Washington, DC. 

A theoretical and applied study was made of the construc- 
tion and installation of various concentrator solar cell systems for 
use both in the European Community and in developing countries. 
Model plants were erected and the efficiency, directional character- 
istics, precision, and dispersion behavior of the systems were inves- 
tigated. The concentrator system and follow-up devices were 
shown to require no special maintenance and were found to func- 
tion under extreme environmental conditions. Two prototype con- 
centrator solar cell plants and experimental runs are planned that 
will employ a five-component concentrator to be used as a pneu- 
matic concentrator. The pneumatic type concentrator was found to 
make it possible to vary the concentration factor from one to sever- 
al hundred by changing the pressure. Experiments are planned to 
test the life-time of the concentrators and the solar cells, to opti- 
mize the concentration factor, to establish the maintenance and 
servicing expenses, and the systems’ behavior under unfavorable cli- 
matic conditions. The operation of a combined concentrator and 
solar cell system with photovoltaic and thermal utilization is 
viewed as a valuable concept for a wide range of applications. 
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REFER ALSO TO CITATION(S) 30129, 30901 


30155 (DOE/ET/20279—T8) Description of battery 
state-of-charge controller. Cadieux, R.N. (Massachusetts Inst. 
of Tech., Lexington (USA). Lincoln Lab.). May 1981. Con- 
tract AC02-76ET20279. lip. (COO—4094-82). NTIS, PC 
A02/MF A01. Order Number DE81026294. 

A battery state-of-charge controller has been designed to 
meet the requirements of the off-peak, stand-alone solar photovol- 
taic power system now undergoing tests at MIT Lincoln 
Laboratory's Photovoltaic Systems Test Facility in Concord, Mas- 
sachusetts. Design requirements, physical description, circuit de- 
scription, theory of operation and operation procedures are present- 
ed. 
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30156 (SAND—80-7014/1) Conceptual design and 
system-analysis study for a hybrid solar-photovoltaic/solar- 
thermal electric-power system. Volume I of III. Final 
executive summary. (Sandia National Labs., Albuquerque, 
NM (USA); Spectrolab, Inc., Sylmar, CA (USA)). Jul 1981. 
Contract AC04-76DP00789. 59p. NTIS, PC A04/MF AOl1. 
Order Number DE81026162. 

A description of an analysis of hybrid photovoltaic/solar 
thermal electric conversion systems is summarized. Several types of 
hybrid systems, photovoltaic-only systems, and solar thermal elec- 
tric systems were compared in terms of performance and cost. Gen- 
erally, hybrid systems are shown to be potentially competitive with 
photovoltaic-only or solar thermal electric conversion systems, but 
hybrid systems do not appear to have a significant advantage, on a 
levelized cost per kilowatt-hour basis. 


30157 (SAND—80-7014/2) Conceptual design and system 
analysis study for a hybrid solar photovoltaic/solar thermal 
electric power system. Volume II of III. Study results. Final 
report. (Sandia National Labs., Albuquerque, NM (USA); 
Spectrolab, Inc., Sylmar, CA (USA)). Jul 1981. Contract 
AC04-76DP00789. 242p. NTIS, PC All/MF AOl. Order 
Number DE81026737. 

An analysis of hybrid photovoltaic/solar thermal electric 
conversion systems is described in detail. Several types of hybrid 
systems, photovoltaic-only systems, and solar thermal electric sys- 
tems were compared in terms of performance and cost. Generally, 
hybrid systems are shown to be potentially competitive with photo- 
voltaic-only or solar thermal electric conversion systems, but 
hybrid systems do not appear to have a significant advantage, on a 
levelized cost per kilowatt-hour basis. 


30158 (SAND—81-7003) Design and conditioning of a 
50-kVA power-conditioning unit for photovoltaic power sys- 
tems. Final report. Stechschulte, D.L.; Shuey, K.C.; Von- 
derembse, J.F.; Shireman, D.W.; Niederjohn, W.M. (Sandia 
National Labs., Albuquerque, NM (USA); Westinghouse 
Electric Corp., Lima, OH (USA). Aerospace Electrical 
Div.). Jul 1981. Contract AC04-76DP00789. 219p. NTIS, 
PC A10/MF AO1. Order Number DE81029112. 

A 50-kVA power conditioning unit is described including its 
operation, mechanical layout, factory tests results, and recommen- 
dations for future work. The appendixes include a description of 
the microprocessor controller for the power system, applicable 
drawings, and a summary of the design specifications for the power 
conditioning unit. 


30159 (SAND—81-7085/1) Intermediate photovoltaic- 
system application experiment operational performance 
report. Volume 1 for Lovington Square Shopping Center Site, 
Lovington, NM. (Sandia National Labs., Albuquerque, oa 
(USA); Boeing Computer Services 'Co., Seattle 
(USA)). Jul 1981. Contract AC04-76DP00789. 18p. ‘NTIS, 
PC A02/MF AO1. Order Number DE81028971. 

A 100 kWp photovoltaic flat panel system is planned for ap- 
plication in a shopping center to assess problems associated with 
utility tie-in and to provide utility experience with a photovoltaic 
system. The project is briefly outlined, and the participants are 
listed. Relevant weather data and reference operating conditions 
are given and four operational modes are described. System specifi- 
cations are given and the solar array, control, protection, and data 
acquisition and instrumentation subsystems are described. (LEW) 


30160 (SAND—81-7086/1) Intermediate photovoltaic- 
system application: experiment operational performance 
report. Volume 1 for Newman Power Station Site, El Paso, 
TX. (Sandia National Labs., Albuquerque, NM (USA); 
Boeing Computer Services Co., Seattle, WA (USA)). Jul 
1981. Contract AC04-76DP00789. 16p. NTIS, PC A02/MF 
A01. Order Number DE81029283. 

A project is described for application of a photovoltaic 
power supply to computers that control the operation of a com- 
bined cycle power plant. The photovoltaic power supply will be 
used with an existing DC facility. The project is briefly outlined, 
and the participants are listed. Relevant weather data and reference 
operating conditions are given and four operational and collection 
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modes are described. System specifications are given and the solar 
array, protection, and data acquisition and instrumentation subsys- 
tems are described. (LEW) 


30161 (SAND—81-7088/1) Intermediate photovoltaic- 
system application experiment operational performance 


report. Volume 1. (Sandia National Labs., Albuquerque, NM 


(USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Jul 1981. Goutenst AC04-76DP00789. 16p. NTIS, 
PC A02/MF AOl1. 

A program for providing a high school with a 100 kW solar 
photovoltaic flat panel power system and for obtaining experience 
with it is outlined, including a list of participants, operating, insola- 
tion, and weather data, definition of operational and data collection 
modes, system specifications and subsystem descriptions. (LEW) 


30162 (SAND—81-7090/1) Intermediate photovoltaic- 
system application experiment operational ‘ormance 
report. Volume 1. For Mt. Laguna Radar Station Site, Mt. 
Laguna, CA. (Sandia National Labs., Albuquerque, NM 
(USA); Boeing Computer Services Co., Seattle, WA 
(USA)). Jul 1981. Contract AC04-76DP000789. 18p. NTIS, 
PC A02/MF A0O1. Order Number DE81028189. 

A program for constructing a remote military photovoltaic 
power network and for demonstrating that a dc-ac photovoltaic 
energy conversion system, without on site energy storage, can ef- 
fectively augment a diesel-powered electric grid, is outlined. In- 
cluded are a list of participants, insolation and operating data, defi- 
nitions of operational and data collection modes, system specifica- 
tions and subsystem descriptions. (LEW) 
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REFER ALSO TO CITATION(S) 30125, 30156, 30157, 30231, 30261, 30263, 
30266, 30268, 30270, 30491, 30492, 30493, 30660, 30947, 30948 


30163 (ATR—76(7523-13)-1) Solar-total-energy-systems 
test-facility requirements. (Aerospace Corp., El Segundo, 
CA (USA). Energy and Transportation Div.). Dec 1975. 
Contract AT03-76CS51101. 78p. NTIS, PC A04/MF AO1. 
Order Number DE81026554. 

The near term test requirements are addressed and support- 
ing rationale provided. Pertinent features and system performance 
of the solar total energy installation are examined. The performance 
capabilities of the Sandia Facility are briefly summarized and com- 
pared on a functional subsystem basis with the test requirements. 
(LEW) 


30164 (DOE/CS/30278—T13) Solar Technology Assess- 
ment Project. Volume IX. Heliostat systems: technical and 
economic assessment. Hildebrandt, A.F.; Laurence, C.L. 
(Florida Solar Energy Center, Cape Canaveral (USA); 
Houston Univ., TX (USA). Energy Lab.). Apr 1981. Con- 
tract FC02-79CS30278. 92p. NTIS, PC AOS5/MF AOI1. 
Order Number DE81029010. 

An extensive review of the literature is provided on heliostat 
central receiver systems including subsystem design and research 
experiments, full scale system designs, assessments, evaluations, 
rankings, application and marketing studies, and heliostat manufac- 
turing studies. The current status of heliostat system development is 
reviewed and assessed. Recent design reports are examined, and ex- 
pected economic and performance improvements are reported. 
Recommendations are made for the role that government can play 
in heliostat systems development, and for state and federal policies 
for development of solar commercialization and the formation of 
heating utilities. (LEW) 


30165 (DOE/CS/51101—T1) ERDA solar-thermal pro- 
jects semiannual review: dispersed power systems, distributed 
collector, and research and development. (Aerospace Corp., 
Los Angeles, CA (USA). Energy and Transportation Div.). 
Jan 1977. Contract AT03-76CS51101. 141p. NTIS, PC A07/ 
MF AOl1. Order Number DE81024291. 

Twenty-five projects are summarized, highlights of each are 
given and any available update information on each is presented. 
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These include technical support activites, project management, mis- 
sion analyses and application studies, progress with various collec- 
tor, concentrator and coating systems, and research projects and 
test facilities. (LEW) 


30166 (DOE/ET/20168—T6) Solar-receiver heat-flux 
and structural studies. Second quarterly progress report, Oc- 
tober, November, December 1975. Robin, R.D. (Rocketdyne, 
Canoga Park, CA (USA)). 1975. Contract AC03- 
76ET20168. 29p. (ASR—76-2). NTIS, PC A03/MF AOl1. 

Effort was directed toward facility heater calibration and in- 
strumentation evaluation utilizing a specially fabricated 5 foot long 
test tube with various types of thermocouples attached. Thermal 
analysis of the thermocouple attachment was also undertaken to es- 
timate measurement error resulting from radiant heat input. A 
maximum heat flux level of slightly greater than 1.0 Btu/in.?-sec 
was achieved in the subscale calibration tests. The thermocouple 
measurement error at this operating condition was determined to be 
about 90°F for the silver braze attachment technique. Tip-welded 
thermocouples resulted in measurement errors of several hundred 
degrees (F) due to the high radiant heat flux level. The computer- 
ized data acquisition system was checked out and performed satis- 
factorily. Additional heater/reflector optimization was conducted in 
terms of matching test requirements with the power system operat- 
ing limits. The graphite heater arrays are currently being installed. 
The 65 foot long, 3/8 in. O.D. single tube test section was instru- 
mented with 33 chromel-alumel thermocouples using a silver braze 
attachment technique. This test section has been installed in the fa- 
cility with appropriate backup structure to permit free longitudinal 
thermal expansion. 


30167 (DOE/ET/20195—T3) Advanced thermal-energy- 
storage-concept definition study for solar Brayton power 
plants. Thermochemical TES sizing computer program. 
Volume III. Progress report, July 1-December 31, 1976. 
(Boeing Engineering and Construction Co., Seattle, WA 
(USA)). 1976. Contract AC03-76ET20195. 104p. NTIS, PC 
A06/MF AO1. Order Number DE81026130. 

Portions of document are illegible. 

The computer program CESTOR used to size and evaluate 
the SO2/SO; thermochemical energy storage device for application 
with the high temperature gas cooled solar power plant is de- 
scribed. A description of the program and how it is used including 
inputs, outputs, and operating instructions is given. (WHK) 


30168 (DOE/ET/20417—T4) MDAC heliostat field 
array wind tunnel test data summmary report. Xerikos, J.; 
Tang, H.H. (McDonnell Douglas Astronautics Co., Hun- 
tington Beach, CA (USA)). Mar 1978. Contract AC03- 
76ET20417. 45p. NTIS, PC A03/MF AOl1. 

A wind tunnel test of the MDAC heliostat configuration in a 
single heliostat, clustered heliostats and clustered heliostats with 
fence was performed. The tests were conducted at the Fluid Dy- 
namics and Diffusion Laboratory of Colorado State University 
during February and March 1978. The purpose of the test was to 
experimentally evaluate the aerodynamic loadings associated with 
the air flow patterns within and over clusters of heliostats selected 
from both perimeter and interior locations of the field array. The 
heliostat model was scaled by a factor of 1:22, and cluster configu- 
rations ranged from 7 to 12 heliostats. The test was successful and 
data taken appears consistent in terms of peak load with previous 
data obtained by MDAC in the Douglas Aircraft Low Speed 
Tunnel. For single heliostat pitching moments peak at 30° elevation 
angle. For clustered heliostats this value is usually lower with no 
distinct peak evident. Effects of having an open, half-closed, or 
fully-closed heliostat center slot appear to be small. Pressure distri- 
butions on heliostat surfaces (front and back) are relatively non-uni- 
form, both on planar surfaces and the support post. A wind fence 
with 33% porosity provides significant reduction in the aerodynam- 
ic loads with pitching moments and drag forces reduced 50% to 
one order of magnitude. 


30169 (DOE/ET/20424—T9) Central-receiver solar-ther- 
mal power system. Collector subsystem quarterly technical 
progress report. (Boeing Engineering and Construction Co., 
Seattle, WA (USA)). 31 Dec 1975. 89p. (D—277-10014-1). 
NTIS, PC A05/MF AO1. Order Number DE81026298. 
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The preliminary design baseline collector subsystem for a 10 
MW/sub e/ solar thermal Pilot Plant is described. Design studies 
aimed at establishing th heliostat field geometry, and the detailed 
configuration of the protective enclosure assembly, reflective as- 
sembly, and drive and control assembly are reported. Results of 
thermal design analyses are provided. The testing to be implement- 
ed during development, assembly, integration and array testing of 
the collector subsystem research experiment hardware is described, 
and the test objectives and testing sequence are given. These in- 
clude component and material test, assembly and integration tests, 
and array tests. Results of completed tests are given. (LEW) 


30170 (DOE/ET/20424—T13) Collector-subsystem pre- 
liminary design baseline report. (Boeing Engineering and 
Construction Co., Seattle, WA (USA)). 24 Nov 1975. Con- 
tract ACO03-76ET10424. 142p. NTIS, PC A0O7/MF AOI1. 
Order Number DE81024344. 

The preliminary design baseline collector subsystem for the 
10 MWe solar thermal pilot plant is described along with all sup- 
porting data and analyses used in selecting the specific design. The 
performance requirements, interface requirements, heliostat field 
performance analyses, design studies on the three collector subsys- 
tem subassemblies (reflector, enclosure, and drive and control), and 
thermal design are discussed. Plans for installation and maintenance 
are presented. Necessary electrical and mechanical support equip- 
ment are listed, and safety considerations are summarized. (LEW) 


30171 (DOE/ET/20567—1Vol.1) Conceptual design of 
solar central-receiver hybrid power system: sodium-cooled-re- 
ceiver concept. Volume I of II. Conceptual design. (Rockwell 
International Corp., Canoga Park, CA (USA). Energy Sys- 
tems Group). 1979. Contract AC03-78ET20567. 42Ip. 
(ESG—79-3Vol.1). NTIS, PC A18/MF AOl1. 

A market analysis is reported consisting of estimates of over- 
all market size derived from projections of electric power growth, 
examination of utility plans, and projections of potential regulatory 
action. Market share is projected by comparisons of the levelized 
costs of busbar power produced by hybrid coal solar units with 
costs of other electric power producers such as coal only, nuclear 
and solar only units. Parametric analyses of the major subsystems, 
consisting of the collector, receiver, storage, non-solar, electric 
power generation, and master control subsystems were conducted 
over a wide range of independent parameters in order to define 
subsystem operation and interfaces for use in the preferred system 
selection studies. The selection of the system, subsystems, and com- 
ponents of the 0.8 and 1.4 solar multiple sodium-cooled hybrid cen- 
tral receiver configurations were done. Technically feasible alterna- 
tives were compared on an economic basis. Detailed conceptual de- 
signs of the selected system concepts for the 0.8 and 1.4 solar multi- 
ple plants are presented. Cost estimates are also presented for both 
plants based on the conceptual designs. (LEW) 


30172 (DOE/ET/20567—T6) Conceptual design of solar 
central-receiver hybrid power system: sodium-cooled-receiver 
concept. Volume II. Appendices. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
1979. Contract AC03-78ET20567. 31lp. NTIS, PC Al4/MF 
AO1. Order Number DE8 1026966. 

A trade study to select a fossil fuel and receiver size for the 
100 MWe conceptual design of the Solar Central Receiver Hybrid 
Power System is presented. Parallel and series configurations for 
the solar receiver and fossil-fired sodium heater are compared. A 
steam cycle optimization study is presented. Data for a tower anal- 
ysis and receiver mass distribution study are given, and design data 
sheets are included for solar multiples of 0.8 and 1.4. P and I dia- 
grams of the electric power generation subsystem and of the 0.8 
and 1.4 solar multiple solar power system are included. The system 
response to the loss of a pump and to the loss of sunlight is ana- 
lyzed. (LEW) 


30173 (DOE/SF/10597—T1) Analysis of the technical 
and economic feasibility of solar feedwater heating for El 
Paso Electric Company. (E] Paso Electric Co., TX (USA); 
Stone and Webster Engineering Corp., Boston, MA (USA)). 
Feb 1980. Contract AC03-79SF10597. 92p. NTIS, PC A05/ 
MF AOl1. Order Number DE81024213. 
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A solar feedwater heating system consisting of a linear fo- 
cusing solar collector subsystem, a thermal energy transport subsys- 
tem, and possibly a thermal energy storage subsystem is studied for 
integration with an existing steam power cycle system. The solar 
heating system is described. The proposed system concept is com- 
pared to several previously published studies. An economic evalua- 
tion of the costs and benefits of modifying the existing unit to 
employ solar feedwater heating was performed. The levelized value 
of the fuel oil savings were determined by a computer program 
over the remaining economic life of the unit, based on solar insola- 
tion data for El Paso and relevant economic factors for four cases. 
The conceptual design refinements and documented cost break- 
down are given. (LEW) 


30174 (DOE/SF/10601—0) Economic assessment of ad- 
vanced central-receiver solar-thermal power systems. Execu- 
tive summary. (Westinghouse Electric Corp., East Pitts- 
burgh, PA (USA). Advanced Systems Technology Div.). 
Oct 1980. Contract AC03- 79SF 10601. 23p. NTIS, PC A02/ 
MF AOl1. 

The value and potential electric utility impact of several ad- 
vanced central receiver solar-thermal plant concepts in the role of 
electric generating stations are estimated. The impacts of interest 
included economics, the cost of producing electricity, fuels dis- 
placed, and utility system reliability. The central receiver plants 
evaluated included solar/fossil hybrid concepts and solar stand- 
alone plants with thermal storage. Liquid metal/molten salt, closed 
Brayton cycle, improved water-steam, and combined Brayton/Ran- 
kine cycle concepts were among those investigated. Detailed mod- 
eling of the operation of these plants, as they would operate on sev- 
eral electric utility systems, was the primary analytical method 
used. Because of the uncertainy of many assumptions, sensitivity 
analysis was used extensively. Analysis to optimize collector area 
and storage capacity was also performed. The study indicates that 
if the DOE cost goals can be achieved and projected solar plant 
performance attained, then the advanced solar-thermal concepts can 
be competitive in regions with good insolation and some continued 
use of oil or other surrogate distillate or gaseous fuels. Some ther- 
mal storage (3 to 6 hours) was also found to be desirable for most 
applications. 


30175 (DOE/SF/10738—T2) Repowering for electric 
generation Northeastern Station Unit 1, Public Service Com- 
pany of Oklahoma, (Black and Veatch, Kansas City, MO 
(USA)). 10 Mar 1980. Contract AC03-79SF10738. 28p. 
NTIS, PC A03/MF AO1. Order Number DE81022290. 

Work is reported toward solar repowering of an existing 150 
MWe gas and oil fired steam electric generating unit. The solar 
portion is a 33 MWe central receiver steam generation system. 
System analyses relating to plantwide aspects of repowering the 
unit were conducted. Collector fields have been designed which 
maximize annual energy for alternate receiver and steam condition 
considerations. Receiver system studies are performed to select the 
configuration from along the alternatives: cavity or external receiv- 
er; fossil or solar energy to heat the reheat steam; steam pressure 
and temperature conditions at the receiver outlet; and flux distribu- 
tion. The status of the conceptual design task is given, particularly 
in the control system, and the progress of program plan and man- 
agement activities is outlined. (LEW) 


30176 (DOE/SF/10802—T1) Economic analysis of the 
unified heliostat array. (Veda, Inc., Camarillo, CA (USA); 
Bechtel National, Inc., San Francisco, CA (USA)). 13 Jun 
1980. Contract AC03-80SF10802. 77p. NTIS, PC A05/MF 
AOl. 

Viewgraphs for the mid-term review outline the contract ob- 
jectives and project details, give optical performance assumptions 
and constraints, and diagram the methodologies for the perform- 
ance determination. The method of calculating performance is out- 
lined. The flux distribution over the heliostat field is computed and 
graphed. (LEW) 


30177 (DOE/SF/90506—T1) Solar 1/4-MWth receiver 
test plans. (Sanders Associates, Inc., Nashua, NH (USA). 
Defensive Systems Div.). 21 Dec 1977. Contract AC03- 
77SF90506. 94p. NTIS, PC A05/MF AO1. 
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The program to measure the performance of a 1/4 MWth 
model of the receiver at the solar test facility at the Georgia Insti- 
tute of Technology is described, and the plan for preliminary test- 
ing prior to shipping to GIT is presented. The platform, receiver, 
hot air and cold air assemblies, and control panel are described. 
The instrumentation needed to measure the thermal efficiency of 
the receiver is listed. Operational procedures are given. Support 
facilities and personnel are briefly discussed, and a tentative sched- 
ule of test runs is given. Safety considerations are outlined. A set of 
viewgraphs provide supporting material. (LEW) 


30178 (SAND—80-8049) Department of Energy solar 
central receiver semiannual meeting. (Sandia National Labs., 
Albuquerque, NM (USA)). Jan 1981. Contract AC04- 
76DP00789. 273p. (CONF-8010129—). NTIS, PC A1l2/MF 


AOl. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Separate abstracts were prepared for 30 papers in these pro- 
ceedings. One additional paper entitled “Assessment of Solar Op- 
tions for Large Power Applications” was previously abstracted for 
EDB. (LEW) 


30179 (SAND—80-8049, pp 9-15) Overview of the solar 
thermal program. Braun, G. (Dept. of Energy, Washington, 
DC). Jan 1981. NTIS, PC A12/MF AO1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The goals and current status of the solar thermal program is 
reviewed. The organization of the program is discussed briefly, as 
is funding for fiscal year 1981. Technical progress and future pros- 
pects are discussed. (LEW) 


30180 (SAND—80-8049, pp 16-18) Central receiver pro- 
gram summary. Hughey, R.W. (Dept. of Energy/SAN, Oak- 
land, CA). Jan 1981. NTIS, PC Al2/MF AOl1. 


From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The Repowering Program's current status and future pros- 
pects are summarized. Based upon encouraging results of studies of 
repowering, a Program Opportunity Notice is being finalized to so- 
licit proposals for the design and construction of repowering pro- 
jects to be operational by 1985. High level support for the program 
and a commitment to use the Barstow Pilot Plant as a repowering 
test facility are reported. The market development of repowering 
and cogeneration is discussed. (LEW) 


30181 (SAND—80-8049, pp 19-30) Technical overview 
of the US central receiver program. Skinrood, A.C. (Sandia 
National Labs., Livermore, CA). Jan 1981. NTIS, PC A12/ 
MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The status of the Central Receiver Test Facility, the Bar- 
stow Solar Pilot Plant, and the International Energy Agency 0.5- 
MWe plant in Almeria, Spain is given. Progress with electrical gen- 
eration, process heat and cogeneration applications is discussed. 
Studies on receivers, heliostats, and energy storage are listed. 


(LEW) 


30182 (SAND—80-8049, pp 31-50) 10 MWe solar ther- 
mal central receiver pilot plant. Slaminski, J.M. (Dept. of 
Energy, El Monte, CA); Reeves, J.N. Jan 1981. NTIS, PC 
A12/MF AO1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The Barstow Solar Pilot Plant project is described. Project 
costs are broken down for design and construction of the collector 
field, turbine generator, and the balance of the plant equipment, and 
government funding of the project is discussed. The project sched- 
ule is diagrammed. Progress with the production of heliostats, and 
problems with the mirror module are discussed. The status of re- 
ceiver fabrication, thermal storage fabrication, and solar facilities 
construction is given. The final engineering and design of the Elec- 
tric Power Generation Subsystem (EPGS) is completed, and the 
status of the EPGS equipment procurement activities are summa- 
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rized. A layout of the final control room design is given. Civil/un- 
derground construction and control building construction are re- 
ported under way, and other construction work is described. 


(LEW) 


30183 (SAND—80-8049, pp 51-64) EURELIOS: the 1 
MWée) helioelectric power plant of the EC in Adrano, Sicily, 
Italy. Gretz, J. (Joint Nuclear Research Center, Ispra, 
Italy). Jan 1981. NTIS, PC A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The helioelectric power plant, EURELIOS, sponsored by 
the Commission of the European Communities is described. This 
plant, of the mirror-field and central receiver type, is being de- 
signed and built by a Consortium of European industries formed by 
ENEL and ANSALDO (italy), CETHEL (France), and MES- 
SERSCHMITT-BOLKOW-BLOHM (F.R. Germany). The plant 
will become operational towards the end of 1980 and will be con- 
nected to the grid of the Italian National Electricity Generating 
Board, ENEL, at Adrano, Sicily, Italy. ENEL will be the operator 
of the plant and co-proprietor along with the Commission of the 
European Communities. 


30184 (SAND—80-8049, pp 65-72) 500 kW/sub e/ cen- 
tral receivers system (CRS) of the small solar power systems 
project (SSPS): Almeria. Grasse, W. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt eV, Cologne, 
Germany). Jan 1981. NTIS, PC Al2/MF AO1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The background, objectives, schedule and costs of the Small 
Solar Power System Project are briefly discussed. The central re- 
ceiver system and its monitoring system are described. The current 
status and future plans for work on the central receiver system are 
discussed. (LEW) 


30185 (SAND—80-8049, pp 73-82) Results of utility 
value analysis. Day, J.T. (Westinghouse Electric Corp., 
Pittsburgh, PA). Jan 1981. NTIS, PC Al2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The value of several advanced solar-thermal concepts was 
estimated through detailed modeling of their operation on utility 
systems. Parametric analysis was performed on major plant param- 
eters such as collector area, storage capacity, penetration and loca- 
tion. Sensitivity analysis was also performed on the economic as- 
sumptions. The solar plant concepts studied included: a generic rep- 
resentation of the liquid metal and molten salt concepts with ther- 
mal storage, including solar/fossil hybrid plant designs and solar 
stand-alone (no fossil-fuel-burning capability); a closed Brayton- 
cycle system, solar stand-alone with thermal storage and solar/fossil 
hybrid without storage; an improved water/steam Rankine concept 
with thermal storage; a Brayton/Rankine combined-cycle solar/ 
fossil hybrid concept without thermal storage. The EPRI regional 
synthetic utilities were used for this analysis as was SOLMET typi- 
cal meteorological year data for selected sites. 


30186 (SAND—80-8049, pp 95-102) Comparative evalua- 
tion of 1 to 10 MWe solar thermal systems. Thornton, J.P. 
(Solar Energy Research Inst., Golden, CO). Jan 1981. 
NTIS, PC Al2/MF AOI. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Systems with capacity ranges of 1 to 10 MWe were exam- 
ined for use in small utility applications. Capacity factors ranged 
from approximately 0125 (no-storage case) to as high as 0.7, consist- 
ing both electric and thermal storage. These systems were assumed 
to operate as an integral part of a grid. Smaller systems of 0.1 to 1 
MWe capacity were considered for industrial, military, and small 
community use. These systems, which included storage capability, 
were designed as primary power sources, using the grid as backup. 
A set of representative economic factors were developed for use in 
both cases. (LEW) 


30187 (SAND—80-8049, pp 103-106) Central receiver 
solar cogeneration program overview. Fisk, S. (Dept. of 
Energy, Oakland, CA). Jan 1981. NTIS, PC A12/MF AOl1. 
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From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The objective for this program is to develop and commer- 
cialize solar cogeneration systems as a means of providing industry 
with additional options within the Solar Thermal Central Receiver 
program. Legislation in support of cogeneration is summarized, and 
seven proposals for conceptual design and economic studies for co- 
generation facilities which were selected for negotiation are listed. 
(LEW) 


30188 (SAND—80-8049, pp 107-110) Commercialization 
of central receiver technology. Prince, L.E. (Dept. of 
Energy, Oakland, CA). Jan 1981. NTIS, PC Al2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Technology commercialization is defined and the plan for 
commercializing central receiver technology is outlined. The sub- 
stance of the DOE program to achieve commercial status for solar 
thermal systems consists of market identification, innovative fi- 
nance, incentives and study of barriers, market penetration, and reg- 
ulation. (LEW) 


30189 (SAND—80-8049, pp 111-114) Commercialization 
of central receiver technology. McCleary, R.E. (United 
States Gypsum Co., Chicago, IL). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The roles of the Barstow Pilot Plant Project and of the in- 
dustrial inputs to process heat repowering relative to the develop- 
ment of central receiver technology are discussed. Some favorable 
financial incentives are briefly mentioned. Financing, risk, and com- 
petition for available funds are considered. The status of solar air 
heating, thermal storage, heliostat technology, and the interface be- 
tween central hot air receiver systems and industrial operations is 
briefly stated. (LEW) 


30190 (SAND—80-8049, pp 189-198) Receiver develop- 
ment program overview. Wilson, W.G. (Sandia National 
Labs., Livermore, CA). Jan 1981. NTIS, PC A1l2/MF AOI1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The receiver development program is diagrammed and a 
comparative evaluation of various 100 MWe on the basis of busbar 
energy costs versus capacity factor. Molten nitrate salt systems are 
shown to have a significant energy cost advantage for significant 
hours of storage, so the program emphasizes them. The status and 
technical achievements of the program are reviewed. (LEW) 


30191 (SAND—80-8049, pp 199-206) CRTF molten salt 
receiver subsystem research experiment (SRE). Tracey, T.R. 
(Martin Marietta Corp., Denver, CO). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The receiver SRE is described, and the experiment param- 
eters and instrumentation are summarized. Measurements of the 
convective loss from the receiver are reported. Testing accom- 
plished through September 1980 and the status of the material test 
program are summarized. (LEW) 


30192 (SAND—80-8049, pp 207-214) Alternative central 
receiver power system program, Phase II. Elsner, J.A.; 
Hussey, C.C. (General Electric Co., Schenectady, NY). Jan 
1981. NTIS, PC Al2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The objective of the Phase II program is the design, fabrica- 
tion, installation, and testing of a 2.5 MWt sodium cooled test re- 
ceiver. The Solar Receiver Test Assembly is described. The design 
and fabrication of the sodium loop and the absorber test panel are 
discussed, and the current program status is reported. (LEW) 
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30193 (SAND—80-8049, pp 225-234) Cost-performance 
comparison of water-steam receiver for solar central electric 
power plants. Schafer, C.T.; De Laquil, P.; Faas, S.E. 
(Sandia National Labs., Livermore, CA). Jan 1981. NTIS, 
PC A12/MF AOol. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The work of three receiver design teams, an electric power 
generation group, and a cost consultant contracted by Sandia is 
briefly described. The criteria for judging the water/steam receiv- 
ers was the levelized cost of electricity in mills per kilowatt hour in 
1979 dollars. The size selected for evaluation was 100 MWe with 
storage capacities ranging from 0 to 9 hours. The study was primar- 
ily concerned with the thermodynamic performance of systems that 
incorporated an improved receiver design. The procedure for opti- 
mizing the complete system is outlined. The computer program 
QDSTOR used for studying storage costs is described. (LEW) 


30194 (SAND—80-8049, pp 235-242) Experimental in- 
vestigation of convective losses from solar receivers. Claus- 
ing, A.M.; Kempka, S.N.; Skarda, J.R. (Univ. of Illinois, 
Urbana). Jan 1981. NTIS, PC A12/MF AO1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The program discussed utilizes a cryogenic wind tunnel 
which operates at test section gas temperatures ranging from 80k to 
320k. The main objectives of the program are to establish the cryo- 
genic heat transfer tunnel as a viable method of studying natural, 
forced, and combined convective heat transfer at large Reynolds 
and/or Grashof numbers, and to test models of solar receivers and 
obtain expressions for the prediction of the convective loss from 
the external, 10 MWe receiver under a multitude of operating con- 
ditions. Both pressure and heat transfer data are presented. A finite 
aspect ratio model was constructed and is described. Results for 
free convection and work on combined convection are discussed. 
(LEW) 


30195 (SAND—80-8049, pp 243-254) Convective losses 
from solar central receivers. Moffat, R.J. (Stanford Univ., 
CA). Jan 1981. NTIS, PC Al2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Efforts to develop a computer code and a supporting experi- 
mental data base which can be used to predict the convective losses 
from an external receiver are described. The program involves an 
experimental and an associated analytical study of mixed free and 
forced convection with the buoyant force orthogonal to the shear 
force. The technical design of the experiment and the present status 
of both the experimental and analytical studies are described, and 
future work is projected. (LEW) 


30196 (SAND—80-8049, pp 255-262) Investigation of 
free-forced convection flows in cavity-type receivers. Hum- 
phrey, J.A.C.; Sherman, F.S. (Univ. of California, Berke- 
ley). Jan 1981. NTIS, PC A12/MF AOI. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Work is outlined to develop, test and apply a numerical cal- 
culation procedure for predicting general flow and heat transfer 
characteristics in and about cavity receivers, and to provide experi- 
mental data against which the procedure may be validated by visu- 
alizing and measuring the flow and heat transfer characteristics of 
an electrically heated laboratory-scale cavity receiver model. While 
the study attention is focussed on 2-dimensional flow, extension to 
3-dimensions is straightforward, although calculations are costly. 
Accomplishments for 1979 to 1980 and work projected for 1980 to 
1981 are summarized. (LEW) 


30197 (SAND—80-8049, pp 263-268) Large cavity 
energy loss experiment. Kraabel, J. (Sandia National Labs., 
Livermore, CA). Jan 1981. NTIS, PC Al2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

A study is performed of the convective and radiative losses 
from a cavity that simulates a cavity-type solar central receiver. 
There are two central goals for the experiment. The first is to do 
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flow visualization experiments and make flowfield measurements to 
provide information for modeling the problem. The second goal is 
to measure the energy losses, thereby verifying the predictive 
schemes. The emphasis is on realistic simulation rather than scale 
modeling; the interior surface temperatures are in the same range as 
for actual receivers and the size is large enough to be in the same 
flow regime. Preliminary indications are that the flow is turbulent 
and very complex on the upper surface. The side walls exhibit dis- 
tinct boundary layer flow. (LEW) 


30198 (SAND—81-8178-Vol.1) Second-generation helio- 
stat development. Volume I. Sections 1.0 to 3.0. Final report. 
(Sandia National Labs., Albuquerque, NM (USA); North- 
rup, Inc., Hutchins, TX (USA); Bechtel National, Inc., San 
Francisco, CA (USA); Booz, Allen and Hamilton, Inc., 
Cleveland, OH (USA)). Mar 1981. Contract AC04- 
76DP00789. 203p. NTIS, PC A10/MF A0O1. Order Number 
DE81028870. 

The Northrup heliostat, the major component elements, and 
the rationale for the approach selected are described in detail. The 
performance evaluation is presented, including weight, deflections, 
stress levels, and, in the case of the drive unit, torque, speed, and 
efficiency performance. System studies are summarized, including 
wind loads and moments, mirror module trade studies, rack struc- 
ture trades, drive unit trade studies, and stow position trade studies. 
The results of the electronic and mechanical tests are summarized. 
Included in Vol. I is a brief summary of the whole 4-volume 


report. (LEW) 


30199 (SAND—81-8178-Vol.2) Second-generation helio- 
stat development. Volume II. Final report, July 16, 1979- 
March 31, 1981. (Sandia National Labs., Albuquerque, NM 
(USA); Northrup, Inc., Hutchins, TX (USA); Bechtel Na- 
tional, Inc., San Francisco, CA (USA); Booz, Allen and 
Hamilton, Inc., Cleveland, OH (USA)). Mar 1981. Contract 
AC04-76DP00789. 172p. NTIS, PC AO8/MF AOl1. Order 
Number DE81028869. 

The manufacturing studies completed included site selection 
and a detailed plan for a manufacturing plant capable of producing 
50,000 heliostats per year. These studies identified a 680,000 square 
foot plant located in the vicinity of Albuquerque, New Mexico as 
the desired facility. The heliostat components will be installed at 
sites within a 400 mile radius of the factory. The factory is located 
in or adjacent to a major city, and the power plant sites will most 
likely be remotely located so truck transportation becomes the only 
reasonable alternative. The designs, methods, and procedures in- 
volving the field assembly and installation are described. About 
50% of the maintenance cost is related to mirror washing. Me- 
chanical maintenance, constituting about 35% of the total, involves 
clean-up and painting of steel parts. Electrical and electronic com- 
ponents maintenance is also discussed. The cost per installed helio- 
stat and the annual cost of owning, operating and maintaining a col- 
lector subsystem for a 50 MWe (peak) solar central receiver electri- 
cal power plant are determined. (LEW) 


30200 (SAND—81-8178-Vol.3) Second-generation helio- 
stat development. Volume III. Appendices A-E. Final report, 
July 16, 1979-March 31, 1981. (Sandia National Labs., Albu- 
—- NM (USA); Northrup, Inc., Hutchins, TX (USA); 

htel National, Inc., San Francisco, CA (USA); Booz, 
Allen and Hamilton, Inc., Cleveland, OH (USA)). Mar 
1981. Contract AC04-76DP00789. 267p. NTIS, PC A12/ 
MF AO1. Order Number DE81028866. 

The bill of material of the Northrup heliostat is tabulated. 
Portions of the drawings defining the heliostat subassemblies and 
assembly drawings are presented. On-site heliostat assembly and in- 
stallation are summarized. Trade studies are presented that were 

formed in the course of the design progression which lead to the 
current configuration. Studies on wind loads, distribution, and mo- 
ments, wind and gravity deflections, thermal curvature and stress, 
stress analysis in 90 mph wind, and drive unit performance are pre- 
sented. (LEW) 
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30201 (SERI/CP—633-1145) Solar thermal energy sys- 
tems research and advanced development program review. 
Hunt, W.A. (comp.). (Solar Energy Research Inst., Golden, 
CO (USA)). Apr 1981. Contract AC02-77CH00178. 163p. 
NTIS, PC A08/MF AOl1. 

Separate abstracts have been prepared for 24 papers in this 
conference. (LEW) 


30202 (SERI/CP—633-1145, pp 1-9) System review: cen- 
tral receiver system. Yokomizo, C.T. (Sandia National Labs., 
Livermore, CA). Apr 1981. NTIS, PC A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The central receiver system concept is briefly described and 
illustrated, and the status and continuing activities of the program 
are discussed. The sites of solar thermal repowering projects are 
given and organizations with solar thermal central receiver experi- 
ence are tabulated. (LEW) 


30203 (SERI/CP—633-1145, pp 17-26) Parabolic dish 
system development. Marriott, A.T.; Moynihan, P.L; 
Leibowitz, L. (Jet Propulsion Lab., Pasadena, CA). Apr 
1981. NTIS, PC A08/MF AOI. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

To help provide some perspective on the parabolic dish de- 
velopment program, three questions are addressed: (1) what re- 
quirements have influenced parabolic dish design decisions to date; 
(2) how has a specific design evolved to meet near-term system- 
level requirements; (3) what are the longer term requirements, and 
how will they influence the technology development program. To 
answer the first question, the market assessment and applications 
analysis activities are examined to provide a top-level summary of 
design requirements for first-generation technology now in produc- 
tion. The second question is addressed by an example of a complet- 
ed design which is now being verified by testing components and 
subsystems before a complete system is implemented in the field. 
The example chosen is the Small Community Solar Thermal Power 
Experiment, a 1-MWe plant using organic Rankine power conver- 
sion technology. Finally, some future development activities envi- 
sioned for second- and third-generation technology are discussed, 
with emphasis on subsystems, component, and material require- 
ments. 


30204 (SERI/CP—633-1145, pp 39-44) Solar Thermal 
Test Facilities Users Association solar fuel and chemicals. 
Smith, F.B. Apr 1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The program of the Users Association is surveyed. The roles 
and responsibilities of the association are listed, and its proposal 
review procedure and workshops are discussed. Some of the fuel 
and chemical experiments funded by the Users Association are out- 
lined, including renewable chemical reactions and solar thermal hy- 
drogen production. (LEW) 


30205 (SERI/CP—633-1145, pp 99-103) RAD applied 
research activities: an overview. Lefferdo, J.M. (Solar 
Energy Research Inst., Golden, CO). Apr 1981. NTIS, PC 
A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

Some high temperature solar thermal experiments are briefly 
highlighted. The production of calcium carbide at Odeillo small- 
scale vertical furnace, testing of a high temperature steam receiver 
at the Advanced Components Test Facility (ACTF), and the 
sodium heat pipe experiment are described. The feasibility of pro- 
ducing hydrogen as a fuel by decomposing cadmium oxide at 
1500°C and the rapid pyrolysis of biomass are mentioned. Testing 
of a high-temperature ceramic matrix receiver at the Parabolic Dish 
Test Site, demonstration of a fluidized bed heat exchanger at the 
ACTF, a demonstration of thermochemical storage at the White 
Sands Solar Furnace, and the determination of convective losses for 
both cavity and external central receivers are discussed. (LEW) 
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30206 (SERI/CP—633-1145, pp 105-110) Experimental 
investigation of the convective heat losses from cavity type 
central receivers. Kraabel, J.S. (Sandia National Labs., 
Livermore, CA). Apr 1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

A study is made of the convective and radiative losses from 
a cavity ihai simulates a cavity-type solar central receiver. The 
broad goals are two-fold: to provide information for modeling the 
losses, and to provide experimental data that can be used to check 
the resultant predictive schemes. The emphasis is on realistic simu- 
lation rather than scale modeling; the interior surface temperatures 
are in the same range as for actual receivers and the size is large 
enough to be in the same flow regime. 


30207 (SERI/CP—633-1145, pp 111-115) Overview of 
the Stanford/NEAR program convective losses from solar 
central receivers. Moffat, R.J. (Stanford Univ., CA). Apr 
1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The Stanford/NEAR program is introduced and some of the 
background is given which led to its inception. The program has 
two parts. Nielsen Engineering and Research is conducting a series 
of large-scale experiments on heat losses in mixed convection (a 
heated vertical surface in a grazing cross wind), and Stanford Uni- 
versity is developing a three-dimensional boundary layer code to 
predict heat transfer under such conditions. Results from the ex- 
periments will be used in developing the computer program. 


30208 (SERI/CP—633-1145, pp 121-123) Thermochemi- 
cal transport test results. McCrary, J.H. (New Mexico State 
Univ., Las Cruces); McCrary, G.E.; Chubb, T.A. Apr 1981. 
NTIS, PC A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

Single coil reforming receiver elements are individually 
tested in an environment similar to that encountered in a solar fur- 
nace. The receiver under test is described, as is the testing proce- 
dure. Two solar energy receivers have been assembled and operat- 
ed. Both were designed to operate in the 900 to 1000°C converter 
temperature range with a 3 CO, + CH, feedstock mixture for 
forming an energy-rich synthesis gas. (LEW) 


30209 (SERI/TR—631-1122) Organic Rankine cycle cou- 
pled to a solar pond by direct-contact heat exchange: selection 
of a working fluid. Wright, J.D. (Solar Energy Research 
Inst., Golden, CO (USA)). Jun 1981. Contract AC02- 
77CH00178. 35p. NTIS, PC A03/MF AO1. Order Number 
DE81028400. 

Heat from a solar pond may be used to drive an organic 
Rankine cycle and produce electricity. Due to the inherent low ef- 
ficiency of low-temperature cycles, large amounts of heat must be 
transferred, and heat exchangers may account for up to 50% of the 
plant cost. Use of a direct-contact boiler, in which the organic fluid 
is bubbled through a stream of pond brine, may reduce the plant 
cost by about 25%. The choice of a working fluid affects plant effi- 
ciency, turbine cost, and the loss rate of the organic fluid. Low- 
vapor-pressure fluids maximize cycle efficiency by minimizing 
pumping requirements, but require a larger turbine. Because effi- 
ciency affects the size and cost of the entire plant, low-pressure 
fluids are preferred. Both the saturated and halogenated hydrocar- 
bons were evaluated for use as working fluids. Pentane was the 
working fluid best suited to this application, because it showed high 
efficiency, low solubility in the pond, and a reasonable turbine cost. 


30210 High-flux solar absorber concept for central re- 
ceiver power plants. Pomeroy, B.D.; Roberts, J.M.; Nar- 
ayanan, T.V. (GE, Schenectady, . Transactions of the 
ASME (American Society of Mechanical Engineers) ; 103: No. 
1, 52-55(Feb 1981). 

An absorber concept is described which uses liquid sodium 
coolant and a three-header configuration to efficiently capture solar 
power. The mechanical design of this absorber is discussed and 
thermal performance estimates are presented showing the solar-cap- 
ture efficiency over a range of solar intensities. The sodium-flow 
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characteristics and some potential flow-control problems are also 
described. 7 refs. 


30211 Designing a solar total-energy system for an indus- 
trial plant. Knisley, J.R. Electrical Construction and Mainte- 
nance ; 79: No. 8, 68-72(Aug 1980). 

A distributed parabolic dish collector total-energy system for 
a 25,000 ft? knitwear factory in central Georgia is described. A me- 
teorological station consisting of eight solar radiation and surface 
weather instruments, mounting structures, and a cassette tape data 
logger is also described. Instrumentation for measuring the operat- 
ing load profiles is discussed. (LEW) 


30212 (DOE/ET/20183—T1) Testing of the 1-MWth 

bench-model cavity-receiver Usa} one (Martin Mariet- 
ta Corp., Denver, CO (USA)). [nd]. Contract AC03- 
76ET20183. 30p. NTIS, PC AOE A01. Order Number 
DE81026142. 

A schematic of the Bench cavity receiver system is given, 
and the primary objectives, schedule and research plan for each of 
four tests are discussed. The tests are: (1) cold flow testing to func- 
tionally check all valves and their response using high pressure ni- 
trogen gas; (2) a hot checkout to simulate both steady state and 
transient flux inputs to the receiver which are expected at the 
French facility; (3) basic performance using solar energy at the 
French facility; and (4) ir radiant heat testing. (LEW) 
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30213 (DOE/CS/30278—T6) Solar Technology Assess- 
ment Project. Volume VII. A review of OTEC. Yuen, P.C. 
(Florida Solar oe Center, Cape Canaveral (USA); 
Hawaii Univ., Honolulu (USA). Hawaii Natural —{ 


Inst. ). Apr 1981. Contract FC02-79CS30278. 150p. 


PC A07/MF AO1. Order Number DE81029008. 

The Ocean Thermal Energy Conversion (OTEC) principle is 
discussed along with general system and cycle types, specific 
OTEC designs, applications, and the ocean thermal resource. the 
historic development and present status of OTEC are reviewed. 
Power system components of the more technically advanced 
closed-cycle OTEC concept are discussed: heat exchangers, corro- 
sion and biofouling countermeasures, working fluids, ammonia 
power systems, and on-platform seawater sytems. Several open- 
cycle features are also discussed. A critical review of the ocean en- 
gineering aspects of the OTEC power system is presented. Major 
subsystems such as platform, cold water pipe, mooring system, dy- 
namic positioning system and power transmission cable system are 
assessed for their relationships with the ocean environment and 
with each other. Nine available studies of OTEC cosis are re- 
viewed, and tentative comparisons are made between OTEC and 
traditional fuel costs. OTEC products and markets are considered. 
Possible environmental and social effects of OTEC development 
are discussed. International and national laws regulating OTEC 
plants are reviewed, specifically, the United Nations Third Confer- 
ence on the Law of the Sea and the Ocean Thermal Energy Con- 
version Act of 1980. Coast Guard regulations, OSHA laws, and 
state and local government regulations are also considered as well 
as attitudes of the utilities. (LEW) 


30214 (LBL—12901) Bibliography of marine turtles in 
the Gulf of Mexico and Caribbean Sea. Payne, S.F. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1981. Contract W- 
7405-ENG-48. 12p. NTIS, PC A02/MF AOl. Order 
Number DE81025165. 

Information on the organisms at proposed Ocean Thermal 
Energy Conversion (OTEC) sites is required to assess the potential 
impacts of OTEC power plant operations. To gather information 
on the distribution, abundance and biology of organisms known to 
occur in OTEC regions, the Marine Sciences Group at Lawrence 
Berkeley laboratory conducted literature surveys of those organ- 
isms. This bibliography is the product of a literature survey on 
marine turtles at proposed OTEC sites off Puerto Rico and in the 
Gulf of Mexico. 126 references. 
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30215 (LBL—12947) List of fish at a proposed OTEC 
site off Kahe Point, Hawaii derived from commercial fish re- 
cords, 1959-1978. Jones, A.T. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 13p. NTIS, 
PC A02/MF AO1. Order Number DE81028897. 

Fish species landed from an area encompassing a proposed 
Ocean Thermal Energy Conversion (OTEC) site off Kahe Point, 
Island of Oahu are presented. Over 50 species of fish representing 
31 families recorded in twenty years of commercial fish landings 
are listed with their scientific local Hawaiian and common name. 


30216 (LBL—12951) Plume survey OTEC-1 mixed-water 
discharge, April 11-12, 1981. Noda, E.K.; Bienfang, P.K.; 
Kimmerer, W.J.; Walsh, T.W. (Lawrence Berkeley Lab., 
CA (USA)). May 1981. Contract W-7405-ENG-48. 122p. 
NTIS, PC A06/MF AO1. Order Number DE81028908. 

The environmental effects of mixed cold and warm water 
discharge from the OTEC-1 system is assessed by a plume survey. 
The specific objectives of the survey are: (1) to locate and map the 
physical extent of the thermal plume, both vertically and horizon- 
tally and determine the dilution of the discharging effluent with 
ambient waters as a function of location, and (2) to carry out a bio- 
logical and water quality sampling program both within and out of 
the plume. The water quality sampling program involved measure- 
ment of dissolved oxygen, salinity and nutrients. The phytoplankton 
sampling program involves measurements of ATP, chlorophyll-a, 
and phaeopigments. The zooplankton program involves horizontal 
net tows both within and out of the plume. (LEW) 
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REFER ALSO TO CITATION(S) 30189, 30201, 30204, 30205, 30724, 30803, 
30803, 30817, 30818 


30217 (CONF-810812—35) Seasonal performance factors 
for active solar systems and heat-pump systems. Reid, R.L.; 
Abbatiello, L.A. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 7p. NTIS, PC A02/MF 
AO01. Order Number DE81028569. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

Methods of evaluating solar systems are discussed and com- 
pared. Heating seasonal performance factor (SPFH) and annual co- 
efficient of performance (ACOP) are selected as being of the most 
value to the consumer in determining his purchased energy require- 
ments and also allow the direct comparison of solar and heat pump 
systems. A search of the literature produced seasonal or annual data 
form 20 solar and 12 heat pump systems that were instrumented 
well enough to measure the loads and energy consumptions neces- 
sary to calculate the SPFH and/or ACOP. Tables of these results 
shows that well designed solar systems have SPFHs of 1.6 to 2.8 
compared to heat pump SPFHs of 1.6 to 2.0. However, the heat 
pump Annual Cycle Energy System (ACES) ACOP has been 
measured as 3.1 compared to a projected maximum ACOP for a 
solar system with heat pump cooling of 2.4 to 2.8. 


30218 (CONF-810832—5) Passive cooling and heating 
program at Oak Ridge National Laboratory for FY-1981. 
Shapira, H.B.; Kaplan, S.I.; Chester, C.V. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
llp. NTIS, PC A02/MF AOl1. Order Number DE81028573. 

From DOE passive and hybrid solar energy program update; 
Washington, DC, USA (9 Aug 1981). 

Construction was completed of an earth-sheltered, passively 
solar heated office-dormitory, the Joint Institute for Heavy Ion Re- 
search, designed at ORNL. Instrumentation of the building was de- 
signed, procured, and installed. Building performance will be moni- 
tored and compared with predictions of the DOE-2 code. A study 
of the incorporation of vegetation on architecture was conducted 
by the Harvard School of Design. A final report was issued which 
is a prototype handbook for the use of vegetation to reduce cooling 
loads in structures. An experiment to reduce the cooling require- 
ment of mobile homes by shading with fast-growing vines was 
begun: a maintenance-oriented trellis was constructed and vines 
were planted. An RFP for the production of a prototype set of re- 
flective insulating blinds was issued. 
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30219 (DOE/CS/30278—T5) Solar Technology Assess- 
ment Project. Volume IV. Solar air conditioning: active, 
hybrid and passive. (Florida Technological Univ., Cape Ca- 
naveral (USA). FL Solar Energy Center; Arizona State 
Univ., Tempe (USA). Coll. of Architecture). Apr 1981. 
Contract FC02-79CS30278. 58p. NTIS, PC A04/MF AOl1. 
Order Number DE8 1029005. 

The status of absorption cycle solar air conditioning and the 
Rankine cycle solar cooling system is reviewed. Vapor jet ejector 
chillers, solar pond based cooling, and photovoltaic compression air 
conditioning are also briefly discussed. Hybrid solar cooling by 
direct and indirect evaporative cooling, and dehumidification by 
desiccation are described and discussed. Passive solar cooling by 
convective and radiative processes, evaporative cooling by passive 
processes, and cooling with roof ponds and movable insulation are 
reviewed. Federal and state involvement in solar cooling is dis- 
cussed. (LEW) 


30220 (DOE/CS/30278—T7) Solar Technology Assess- 
ment Project. Volume V. Solar industrial process heat. (Flor- 
ida Technological Univ., Cape Canaveral (USA). FL Solar 
Energy Center; Tennessee Univ., Knoxville (USA). Energy, 
Environment and Resources Center). Apr 1981. Contract 
FC02-79CS30278. 82p. NTIS, PC A0OS5/MF AOl. Order 
Number DE81029006. 

The Solar Industrial Process Heat (SIPH) assessment is done 
to candidly examine the contribution SIPH is realistically able to 
make in the near and long-term energy futures of the United States. 
The performance history of government and privately funded SIPH 
demonstration projects and the present status of SIPH technology 
are discussed. Before making final recommendations, the influence 
of economic and socio-political factors (which have a very large 
effect on the acceptability and application of any new, alternate 
energy technology) are considered also. Focus is on evacuated 
tube, parabolic trough, and multiple reflector solar collectors. Aux- 
iliary equipment which is part of a SIPH system such as pumps, 
blowers, controls, and heat exchangers and storage (where applica- 
ble) are discussed also. 


30221 (DOE/CS/30278—T12) Solar Technology Assess- 
ment Project. Volume III. Active space heating and hot water 
supply with solar energy. Karaki, S.; Loef, G.O.G. (Florida 
Technological Univ., Cape Canaveral (USA). FL Solar 
Energy Center; Colorado State Univ., Fort Collins (USA). 
Solar Energy Applications Lab.). Apr 1981. Contract FC02- 
79CS30278. 35p. NTIS, PC A03/MF AOl1. Order Number 
DE81029004. 

Several types of solar water heaters are described and as- 
sessed. These include thermosiphon water heaters and pump circu- 
lation water heaters. Auxiliary water heating is briefly discussed, 
and new and retrofit systems are compared. Liquid-based space 
heating systems and solar air heaters are described and assessed, 
auxiliary space heating are discussed, and new and retrofit Solar 
space heating systems are compared. The status of flat-plate collec- 
tors, evacuated tube collectors, and thermal storage systems is ex- 
amined. Systems improvements, reliability, durability and mainte- 
nance are discussed. The economic assessment of space and water 
heating systems includes a comparison of new systems costs with 
conventional fuels, and sales history and projections. The variety of 
participants in the solar industry and users of solar heat is dis- 
cussed, and various incentives and barriers to solar heating are ex- 
amined. Several policy implications are discussed, and specific gov- 
ernment actions are recommended. (LEW) 


30222 (DOE/CS/30278—T16) Solar Technology Assess- 
ment Project. Volume II. Passive solar technology. (Florida 
Technological Univ., Cape Canaveral (USA). FL Solar 
Energy Center; Yale Univ., New Haven, CT (USA)). Apr 
1981. Contract FC02-79CS30278. 61p. NTIS, PC A04/MF 
A01. Order Number DE81029003. 

The status of passive solar heating and cooling for residen- 
tial, commercial, and agricultural applications, and of daylighting is 
summarized. Passive solar energy is used in the broad sense describ- 
ing a comprehensive approach to design that considers all climatic 
impacts on a building, and includes planning on the multi-building 
scale. The key roles of the designer and of innovation in the build- 
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ing industry are discussed. Numerous terms are defined and the ori- 
gins of several are discussed. Passive design principles are summa- 
rized. Performance and costs of passive solar technologies are ex- 
amined. Passive energy design tools and methods are considered in 
the context of the overall process by which building decisions are 
made to achieve the integration of new techniques into convention- 
al design. (LEW) 


30223 (DOE/CS/31217—T5) Conceptual design report 
for application of solar energy to the manufacture of concrete 
block. (AAI Corp., Baltimore, MD (USA)). Aug 1976. Con- 
tract AC03-76CS31217. 34p. NTIS, PC A03/MF AOl1. 
Order Number DE81023618. 

A solar heating system design is shown which will provide 
hot process water to augment the hot process water needed for the 
operation of the concrete block manufacturing process. The system 
consists of the solar collector array, fluid transfer system with con- 
trols, and a control and monitoring system. (MHR) 


30224 (DOE/CS/31218—T3) Application of solar energy 
to the supply of industrial-process hot water. Second by- 
monthly cost report: Project term March 15, 1976-December 
15, 1976. Progress report, March 15, 1976-July 11, 1976. 
Vindum, J.O. (Acurex Corp., Mountain View, CA (USA)). 
14 Jul 1976. Contract AC03-76CS31218. 3p. NTIS, PC 
A02/MF AO1. Order Number DE81023624. 

The cost status for each task is tabulated and the cumulative 
cost and estimated cost spending curve is shown. 


30225 (DOE/CS/31218—T4) Application of solar energy 
to the supply of industrial-process hot water. Preliminary 
design and performance report. Volume II. Phase II: cost. 
(Acurex Corp., Mountain View, CA (USA). Aerotherm 
Div.). 14 Oct 1976. Contract AC03-76CS31218. 60p. NTIS, 
PC A04/MF AO01. Order Number DE81023626. 

Steps taken to eliminate cost overruns or delay of the pro- 
posed installation schedule are listed. The cost detail includes the 
following: total program summary, labor summary, equipment sum- 
mary without data system, data acquisition equipment, modifica- 
tions to the process or building, consultants, subcontracts, and cost 
quotations. (MHR) 


30226 (DOE/CS/31218—T5) Solar production of indus- 
trial-process hot water. Quarterly performance report, April- 
June 1980. (Acurex Corp., Mountain View, CA (USA). Al- 
ternate Energy Div.). 1980. Contract AC03-76CS31218. 6p. 
NTIS, PC A02/MF AO1. Order Number DE81027025. 

The performance of the Campbell Soup solar hot water fa- 
cility is summarized for April through June 1980. These results 
were tabulated from each of the monthly performance reports. 
Data taken during this period shows that the system is operating 
with excellent reliability (100 percent for the 3 month period) with 
no days of operation lost due to solar system downtime. 


30227 (DOE/CS/31220—T9) Application of solar energy 
to the supply of hot water for textile dyeing. (General Elec- 
tric Co., Philadelphia, PA (USA)). 22 Oct 1976. Contract 
AC03-76CS31220. 176p. NTIS, PC A0O9/MF AOl. Order 
Number DE81026073. 

The hot water processing demand in textile dyeing and fin- 
ishing mills throughout the US was studied. This information was 
employed in choosing the type solar collector system to afford a 
significant fuel savings in these mills. Economic pictures were de- 
veloped from these inputs along with current fuel price scenarios, 
for initiating a plan for solarization in the industry. 


30228 (DOE/CS/31524—T1) San Anselmo Solar Project. 
Final report. (McCaughey and Smith Energy Associates, 
Inc., Tustin, CA (USA)). Jun 1980. Contract FCO03- 
77CS31524. 89p. NTIS, PC AOS/MF AO1. Order Number 
DE8 1027686. 

A modern, one-story school building south of San Jose, CA 
has been equipped with a solar heating and cooling system, consist- 
ing of concentrating collectors an absorption air conditioning unit, 
and a storage tank. The solar HVAC system is described in detail 
with the aid of several drawings. System performance was calculat- 
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ed using a proprietary computer program which calculates hourly 
energy collected and used taking into account climatic factors, col- 
lector characteristics and system losses. Some performance compu- 
tations and miscellaneous supporting materials are appended. 
(LEW) 


30229 (DOE/CS/32128—T2) Operation and maintenance 
of the Sol-Dance Building solar system. Final report. Gault- 
ney, J.R. (Wolfe Co., Inc., Albuquerque, NM (USA)). 29 
Jul 1980. Contract FC03-78CS32128. 143p. NTIS, PC A07/ 
MF AO1. Order Number DE81026638. 

A 16,400 square foot general office facility has its primary 
heating provided by a flat plate solar system using hydronic storage 
and water-to-air transfer coils for distribution. Backup heat is pro- 
vided by 10 individually controlled air source heat pumps ranging 
from 3 tons to 5 tons in capacity. These heat pumps also contain 
electric resistive elements for use during extremely low ambient 
temperatures. Cooling is also provided by the heat pumps. Each of 
the two buildings contains a separate domestic hot water system. 
Primary heat is provided by a closed loop solar unit with electric 
elements providing backup heat. A 10,000 gallon black steel water 
tank provides heat storage. 


30230 (DOE/CS/32139—T1) Church of the Valley, San 
Ramon, California, Final technical report. (Hardison and Ko- 
matsu Associates, San Francisco, CA (USA)). 24 Jul 1979. 
Contract FC03-78CS32139. 98p. NTIS, PC A0O5/MF AOI. 
Order Number DE81029356. 

The solar energy system of the church is a hydronic, drain- 
down system providing space heating and natural cooling. Space 
heating loads are reduced by using insulation well in excess of regu- 
lations, and by using double glazing throughout with weatherstrip- 
ping and door seals at all exterior openings. Cooling loads are re- 
duced by reducing radiant gain during the hot dry summers and au- 
tumns. The control system enables the building to take advantage 
of the high daily temperature variations. Natural ventilation is used 
to take advantage of the prevailing breezes during the cooling 
season. Natural lighting is combined with efficient use of artificial 
light. Projections of energy use and of solar system performance 
are made and life-cycle costs are analyzed. Acceptance test infor- 
mation, the operations and maintenance manual, and as-built draw- 
ings are appended. (LEW) 


30231 (DOE/ET/20194—T3) Industrial applications of 
solar energy. First quarterly progress report. Rogan, J.E. 
(McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA)). Jan 1976. Contract AC03-76ET20194. 117p. 
NTIS, PC A06/MF A0O1. Order Number DE81027058. 

The objective of this program is to define solar energy sys- 
tems that are technically and economically feasible, can satisfy all 
or part of selected industry demands, and to determine the market 
potential for such systems. The primary emphasis is placed on the 
application of total energy systems where industrial process heat, 
electrical needs, and space heating and cooling requirements are 
satisfied with a single solar collector field at maximum possible effi- 
ciency. Industrial energy usage in the United States and the South- 
west was surveyed to determine which industries were most energy 
intensive. This resulted in the selection of six major groups: (1) 
Chemicals and Allied Products - SIC 28, (2) Primary Metals - SIC 
33, (3) Petroleum and Coal Products - SIC 29, (4) Paper and Allied 
Products - SIC 26, (5) Stone, Clay, and Glass Products - SIC 32, 
and (6) Food and Kindred Products - SIC 20. These groupings ac- 
count for approximately 80% of the total industrial energy usage, 
both nationwide and within the Southwest. These major groups 
were then pursued through their subdivisions to determine more 
specifically the largest energy users and their locations within the 
Southwest, allowing the final industry selection. Approximately 300 
representatives of the selected industries were contacted to deter- 
mine their specific energy requirements as well as architecturally 
related energy parameters. Climatic and seismic data is also being 
collected for the areas encompassing the selected regions. 
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30232 (DOE/SF/01952—T1) Solar-wood stove domestic 
heating systems. Final report. Morghen, K.; Soloman, B.; 
Sussman, A.J.; Carter, J.; Conrat, R. (Sierra Nevada Coll., 
Incline Village (USA); Sussman (Arthur J.), Point Arena, 
CA (USA); Mill Creek Energy Sunworks, Healdsburg, CA 
(USA)). Dec 1980. Contract FG03- 78SFO01952; FG03- 
78SF01933;FG03-79SF 10553;FG03-79SF10564. 72p. NTIS, 
PC A04/MF AOl. Order Number DE81027822. 

Sierra Nevada College developed and tested a residential/ 
commercial wood-stove system as a back-up to a solar active 
system. The wood-stove was designed to produce both hot water 
and hot air. The original stove design was modified during testing 
in order to improve system performance. In particular, a preheater 
was added, and the stove was modified to supply hot water from a 
coil around the chimney and hot air from a jacket around the com- 
bustion chamber. Its use as a back-up system for solar was com- 
pared with a conventional gas system. The results indicated no ap- 
preciable cost differences between the two back-up systems, al- 
though gas required less labor and maintenance. Another grant was 
awarded to design, construct and test a stovepipe water heater with 
bypass section as a complement to a solar water heater. The first 
prototype did not meet the demand for adequate hot water produc- 
tion due to excessive creosote accumulation on the coils, which re- 
duced hot water production. The second prototype utilized firebox 
heat exchangers and regulated the amount of hot water by means 
of a movable shield. This prototype still did not produce as much 
hot water as desired. A third prototype was developed which in- 
corporated a flue control. This final prototype provided satisfactory 
hot water production and excellent regulation of output. The last 
grant was awarded to Mill Creek Energy Sunworks to install and 
monitor four different configurations of solar-woodstove domestic 
heating systems, to develop optimized system design parameters 
and to determine the cost-effectiveness of this approach to domestic 
water heating. 


30233 (EPRI-EA—1957) Supply problems in the solar 


heating and cooling industry. Final report. (DHR, Inc., 
Washington, DC (USA)). Aug 1981. 33p. NTIS, PC A03/ 
MF AO1. Order Number DE81903739. 

Future distribution channels and costs in the solar-heating- 
and-cooling industry are discussed and some of the external factors 
influencing the industry are examined such as public policy initia- 
tives and competing technologies. The distribution channels 
through which solar equipment passes from manufacturer to con- 
sumer are examined; future industry evolution will most likely be 
towards a multiplicity of distribution networks, each serving a dif- 
ferent market segment. The components of solar costs, including 
collector, other system components, indirect and marketing, and in- 
stallation and O & M costs, are also reviewed. Costs for high qual- 
ity solar collectors are projected to increase, however the rate of 
increase is uncertain. Solar costs could increase at: (a) construction 
industry cost escalation rates; (b) general economic inflation rates; 
or (c) lower than the general inflation rate. Nevertheless, the aver- 
age price paid by consumers is expected to increase at slightly less 
than the rate of inflation because lower-quality, low-priced systems 
are expected to garner a larger share of future solar sales. Pertinent 
public policy initiatives are reviewed which may critically influence 
the development of solar energy, and the impact of competing 
energy sources on solar heating economics is considered. Consider- 
ation of the projections for the aforementioned supply characteris- 
tics suggests that product supply may have a significant constrain- 
ing influence on the growth of the solar industry. 


30234 (LA—8892-T) Economic implications of passive- 
solar retrofit for single-family residences in Albuquerque, 
New Mexico: a case study. Martin, S.W. (Los Alamos Na- 
tional Lab., NM (USA)). Jun 1981. Contract W-7405-ENG- 
36. 125p. NTIS, PC A06/MF AOl. Order Number 
DE81028402. 

Thesis. 

A general methodology is explored whereby certain techni- 
cal and economic considerations are examined as they relate to the 
retrofitting of selected passive solar systems onto existing single- 
family residences in Albuquerque, New Mexico. The analysis pro- 
vides estimates regarding the characteristics of the existing housing 
stock in Albuquerque, New Mexico. Certain economic criteria are 
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used to evaluate the potential of retrofitted passive solar systems. 
Actual system and labor costs along with calculated Input-Output 
income and employment multipliers are used to estimate changes in 
income and employment levels within the study area. Estimates of 
changing energy use patterns also are presented. The methodology 
presented can be expanded to include other technologies and can be 
used to examine other potential scenarios. 


30235 (LA-UR—81-2200) Passive-solar-retrofit study for 
the United States Navy. Wray, W.O.; Miles, C.R. (Los 
Alamos National Lab., NM (USA); Civil Engineering Lab. 
(Navy), Port Hueneme, CA (USA)). 1981. Contract W- 
7405-ENG-36. 6p. (CONF-810925—7). NTIS, PC A02/MF 
A01l. Order Number DE81028921. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

A passive solar retrofit study has been conducted for the 
United States Navy at the Los Alamos National Laboratory. The 
purpose of the study was to determine the energy savings obtain- 
able in concrete block buildings from several passive solar heating 
strategies. A procedure involving the use of test cell data and com- 
puter simulation was employed to assess the merits of six retrofit 
options. The six strategies selected were chosen on the basis of pro- 
viding a series of options that will deliver increasing energy savings 
at the cost of correspondingly increased levels of commitment. 


30236 (LA-UR—81-2209) Passive solar analysis and 
design of commercial buildings using DOE-2. Hunn, B.D. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 4p. (CONF-810832—4). NTIS, PC A02/ 
MF AOl1. Order Number DE8 1028737. 

From DOE passive and hybrid solar energy program update; 
Washington, DC, USA (9 Aug 1981). 

The custom weighting-factor loads calculative method that 
was implemented in the DOE-2.1 program was refined and fully 
documented. This method allows direct-gain and night-ventilative- 
cooling passive systems to be analyzed using DOE-2. A thermal 
storage wall model for DOE-2 was developed and _ tested.This 
model treats vented and unvented storage walls using either mason- 
ry or water as the storage medium. It includes the effect of night 
insulation and selective surfaces. A model for attached sunspaces, 
atriums, and buffer spaces has also been developed for DOE-2. This 
model simulates interzone convection (forced or natural), and inter- 
zone conduction through massive walls. A case study of Warner 
Hall at Carnegie-Mellon University in Pittsburgh, Pennsylvania was 
completed, as part of the DOE Passive Solar Commercial Buildings 
Program. DOE-2 was used in an analysis of several passive solar 
and energy conservation retrofit options. The Los Alamos analysis 
served as a basis for comparison to a more limited (in time and 
budget) analysis done by the energy consultant for the retrofit pro- 
ject. 


30237 (PB—81-114480) A solar heating plant in Studsvik: 
design and first-year operational performance. Roseen, R.; 
Perers, B. (Swedish Council for Building Research, Stock- 
holm). 1980. 98p. NTIS, PC AOS/MF AOl1. 

Group solar heating plants offer one of the most promising 
ways of economically utilizing solar energy for space heating pur- 
poses. A relatively advanced prototype installation has been built at 
Studsvik on the Swedish east coast south of Stockholm. The instal- 
lation is based on a cheap, excavated and insulated water store with 
a floating insulating cover. The solar collectors are mounted on the 
cover, which turns to track the sun. This increases the efficiency of 
the concentrating collectors by between 30 and 50 percent. The 
heat is used as the sole heat source for an adjacent office building, 
design 2d for low-temperature heating. 


30238 (PB—81-123374) A Swedish group solar heating 
plant with seasonal storage: Technical-economic description of 
the Lambohoy Project. Norbaeck, K.; Hallenberg, J. (Swed- 
ish Council for Building Research, Stockholm). 1980. 49p. 
NTIS, PC A03/MF AOI. 

The group solar heating plant described in this report has 
been built to provide 55 terraced houses in Lambohov with energy 
for space heating and the production of domestic hot water. Solar 
collectors mounted on the roofs of the houses supply hot water to 





4041 / ERA VOL. 6, NO. 20 


an excavated water store blasted into the bedrock. The solar collec- 
tors pick up energy from February to October. The solar energy 
collected suffices to meet about 88-95% of the annual energy re- 
quirements. 


30239 (SAND—81-0763) Handbook for the conceptual 
design of parabolic trough solar energy systems process heat 
applications. Harrigan, R.W. (Sandia National Labs., Albu- 
querque, NM (USA)). Jul 1981. Contract AC04-76DPO00789. 
320p. NTIS, PC Ai4/MF AOl. Order Number 
DE81029290. 

This report presents the techniques needed to execute con- 
ceptual designs of process heat systems employing parabolic trough 
solar collectors. The design tools are presented in graphical format, 
and each of 26 SOLMET sites is explicitly represented. The con- 
ceptual design resultant from the application of the design charts 
contained within this handbook approximates the collector area 
needed to displace a constant thermal demand, the land area needed 
for collector deployment, the appropriate quantity of sensible heat 
storage, the fraction of fossil fuel displaced by solar, and the capital 
cost of the collector-storage subsystem. 


30240 (SAND—81-1300) Modular industrial solar retrofit 
system constraints, specifications, and guidelines. Wally, K. 
(ed.). (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1981. Contract AC04-76DP00789. 60p. NTIS, PC 
A04/MF A0O1. Order Number DE81029289. 

A programmatic, physical and regulatory reference environ- 
ment for which Modular Industrial Solar Retrofit (MISR) systems 
shall be designed is defined. This encompasses a large segment of 
process steam applications, so that system designs developed for it 
will be widely applicable with little or no modification. Minimum 
design requirements at all levels are detailed, and design method- 
ologies, features, and practices are recommended for consideration 
in any MISR design. (LEW) 


30241 (SERI/CP—633-1145, pp 27-32) Solar ponds: 
status of the technology and national program. Sargent, S.L. 
(SERI, Golden, CO). Apr 1981. NTIS, PC A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The current state of the art in solar pond technology is de- 
scribed, further research and development requirements are sur- 
veyed, and the state of the national solar pond program is assessed. 


30242 (SERI/CP—633-1145, pp 45-47) Solar retorting of 
oil shale. Gregg, D.W.; Aiman, W.R.; Taylor, R.W. (Law- 
rence Livermore National Lab., CA). Apr 1981. NTIS, PC 
A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The basic logic of the process is addressed, and a prelimi- 
nary technical and economic analysis is presented. (LEW) 


30243 (SERI/CP—633-1145, pp 49) Design and oper- 
ation of a solar fired biomass flash pyrolysis reactor. Antal, 
M.J. Jr. (Princeton Univ., NJ); Hofmann, L.; Moreira, J.R.; 
Brown, C.T.; Steenblick, R. Apr 1981. NTIS, PC A08/MF 
AOl. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 


30244 (SERI/CP—633-1145, pp 125-129) Market poten- 
tial for high temperature process heat. Iannucci, J.J.; Melius, 
C.F. (Sandia National Labs., Livermore, CA). Apr 1981. 
NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

To provide a complementary perspective on the US industri- 
al process heat market, an analysis is done on the types of process 
heat currently used. All process heat (even at a given temperature) 
is not equally easy to replace with solar energy. A breakdown of 
the process heat market by detailed type (steam, direct heat, indi- 
rect heat, etc.) is presented. 
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30245 (SERI/CP—761-1077(Vol.2), pp 101-114) Solar 
energy utilisation in Papua, New Guinea. Ahmad, Q.A. Mar 
1981. NTIS, PC A07/MF AO1. 

From Solar desalination workshop; Denver, CO, USA (23 
Mar 1981). 

Present areas of solar energy development are described. 
These include: production of alcohol from cassava, solar water 
heaters, solar refrigerators and ice makers, solar water pumps, solar 
air-conditioners, solar ponds, and photovoltaic solar panels. It is ex- 
pected that the government will subsidize and encourage these de- 
velopments at the early stages. 6 references. 


30246 (SERI/CP—761-1077(Vol.2)) Solar desalination 
workshop. (Solar Energy Research Inst., Golden, CO 
(USA)). Mar 1981. Contract AC02-77CH00178. 147p. 
(CONF-810353—(Vol.2)). NTIS, PC A07/MF AO1. 

From Solar desalination workshop; Denver, CO, USA (23 
Mar 1981). 

Separate abstracts were prepared for the thirteen included 


papers. 


30247 (SERI/TP—721-1167R) Solar explosion. Baccei, 
B.C. (Solar Energy Research Inst., Golden, CO (USA)). 
Apr 1981. Contract AC02-77CH00178. Sp. (CONF- 
810925—13). NTIS, PC A02/MF A0Ol. Order Number 
DE8 1026086. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

The Solar Energy Research Institute (SERI) and the De- 
partment of Energy (DOE) Passive Solar Manufactured Buildings 
and Solar Home Builders Programs are developing much needed 
cost and performance data on solar buildings produced by large- 
volume home builders. These programs also serve as a model on 
how government can work effectively with industry. 


30248 (SERI/TP—721-1300) Comparison of residential 
window distributions and effects of mass and insulation. Han- 
nifan, M.; Christensen, C.; Perkins, R. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Jul 1981. Contract AC02- 
77CH00178. 7p. (CONF-810925—9). NTIS, PC A02/MF 
A01. Order Number DE81027938. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

The energy requirements and comfort implications of var- 
ious window distributions and window areas (representing conven- 
tional, sun-tempered, and passive solar designs) are investigated for 
single-family residences in Albuquerque, NM, Denver, CO, and 
Madison, WI. Three distinct mass levels ranging from lightweight 
to heavyweight interiors and three distinct insulation levels, includ- 
ing energy-conserving, night-insulated, and superinsulated cases, are 
analyzed. Energy requirements are reported for residences with 
electric resistance heating and mechanical air conditioning. Comfort 
conditions reported are based on interior average air temperatures 
and mean-squared errors. 


30249 (SERI/TP—721-1312) Interior design for passive 
solar homes. Breen, J.C. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1981. Contract AC02-77CH00178. 
Tp. (CONF-810925—10). NTIS, PC A02/MF AOl1. Order 
Number DE81027939. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

The increasing emphasis on refinement of passive solar sys- 
tems has brought recognition to interior design as an integral part 
of passive solar architecture. Interior design can be used as a fine- 
tuning tool minimizing many of the problems associated with pas- 
sive solar energy use in residential buildings. In addition, treatment 
of interior space in solar model homes may be a prime factor in 
determining sales success. A new style of interior design is evolving 
in response to changes in building form incorporating passive solar 
design features. The psychology behind passive solar architecture is 
reflected in interiors, and selection of interior components increas- 
ingly depends on the functional suitability of various interior ele- 
ments. 
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30250 (SERI/TP—721-1317) Summertime results from 
the Class B passive-solar performance-monitoring program. 
Swisher, J. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1981. Contract AC02-77CH00178. 3p. (CONF- 
810925—8). NTIS, PC A02/MF AOl. Order Number 
DE8 1025471. 

a 6. national passive conference; Portland, OR, USA (8 

1981 

= The DOE/SERI Class B passive solar monitoring program 
is designed to provide, at relatively low cost, accurate and consist- 
ent real-time estimates of building thermal performance, as well as 
detailed data regarding climate, indoor temperatures, and purchased 
energy needs. As part of this program, a microprocessor-based data 
acquisition system has been installed in each of ten passive solar 
houses in the Denver area, primarily to evaluate heating-season per- 
formance. During the summer, however, the monitoring systems 
are used to study the overheating tendencies of the buildings. Ex- 
amination of the conditions that lead to overheating, using graphi- 
cal and statistical techniques, will provide insight into the solar 
design practices that provide the most comfortable summer envi- 
ronment. 


30251 (SERI/TP—721-1325) Performance analysis of 11 
Denver Metro passive homes. Claridge, D.E.; Simms, D.A. 
(Solar Energy Research Inst., Golden, CO (USA)). Jul 
1981. Contract AC02-77CH00178. 7p. (CONF-810925—12). 
NTIS, PC A02/MF AO1. Order Number DE81025473. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

The Solar Energy Research Institute (SERI) sponsored the 
Denver Metro Solar Homebuilders Program in cooperation with 
the Department of Energy and Western SUN. The auxiliary heat- 
ing requirements for 11 of the passive solar homes were calculated 
using SLR or SUNCAT-2.4 with a standard set of basic assump- 
tions. The analysis shows that seven of the homes should use less 
than half as much heating fuel as typical houses recently built in the 
area; two should use about half; and two should use about two- 
thirds or more. Comparing these results with performance estimates 
provided by design consultants shows numerous large discrepan- 
cies. These differences can be attributed largely to specific differ- 
ences in assumptions in every case but one. 


30252 (SERI-TP—721-1326) Comparative study of four 
building energy simulations: Phase II; DOE-2.1, BLAST-3.0, 
SUNCAT-2.4, and DEROB-4. Judkoff, R.; Wortman, D.; 
O'Doherty, B. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1981. Contract AC02-77CH00178. 6p. (CONF- 
810925—14). NTIS, PC A02/MF AOl. Order Number 
DE81025472. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

Four building energy analysis codes are compared using two 
direct gain building models with Madison, WI, and Albuquerque, 
NM, typical meteorological year (TMY) data. Annual heating and 
cooling loads are compared and analyzed with respect to two pre- 
vious studies. The results from all four codes disagree significantly. 


30253 (SERI/TP—721-1332) Graphical method to ana- 
lyze dynamic response of passive buildings. Subbarao, K.; 
Anderson, J.V. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1981. Contract AC02- 77CHO00178. 4p. (CONF- 
810925—18). NTIS, PC A02/MF AOl. Order Number 
DE8 1028974. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

Just as the steady state behavior of a building can be under- 
stood by adding the UA values of the components, the dynamic be- 
havior can be understood by adding vectors giving the response of 
the components to driving functions of any given frequency (e.g. 
the diurnal frequency). The vector addition can be done graphically 
to obtain an intuitive understanding of the role of each component. 
The interaction of a component with all the others can be included 
simply by changing the amplitude and phase of the contribution of 
the component. Combinations of direct gain and Trombe wall can 
be analyzed in this manner. Work is underway (a) to correlate the 
response to diurnal frequency directly to auxiliary energy as well as 
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overheating problems and cooling season performance, and (b) to 
include other passive systems, movable insulation, etc. 


30254 (SERI/TP—721-1342) Flexibilities in passive 
design: examining some limiting solar myths. Derickson, 
R.G.; Sadlon, K.S. (Solar Energy Research Inst., Golden, 
co (USA)). Jul 1981. Contract ACO02- 77CH00178. 5p. 
(CONF-810925—15). NTIS, PC A02/MF AOl. Order 
Number DE81028401. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

Some examples of frequently cited rules-of-thumb or general 
guidelines are examined that needlessly limit designer choice and 
freedom. Specifically, it is found that a rectangular design with an 
E-W elongation is not really essential to proper passive design, east 
and west windows do not necessarily detract from passive heating 
performance or negatively impact cooling efficiency, and a passive 
house need not be crammed with thermal mass. Some flexible 
design alternatives are explored and factors other than E-W elonga- 
tion, windows, and thermal mass are considered. (LEW) 


30255 (SERI/TR—632-385R) Preliminary operational re- 
sults of the low-temperature-solar industrial-process-heat field 
tests. Kutscher, C.F.; Davenport, R.L. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Jun 1981. Contract AC02- 
77CH00178. 43p. NTIS, PC A03/MF AO1. Order Number 
DE81029129. 

Seven solar industrial process heat field tests funded by the 
US Department of Energy have been in operation for a year or 
more-three are hot water systems and four are hot air systems. All 
are low-temperature projects (process heat at temperatures below 
212°F). This report presents performance results gathered by each 
contractor's data acquisition system and summarizes project costs 
and problems encountered. Flat-plate, evacuated-tube, and line- 
focus collectors are all represented in the program, with collector 
array areas ranging from 2500 to 21,000 ft? Collector array effi- 
ciencies ranged from 12% to 36% with net system efficiences from 
8% to 33%. Low efficiencies are attributable in some cases to high 
thermal losses and, for the two projects using air collectors, are due 
in part to high parasitic power consumption. Problems have includ- 
ed industrial effluents on collectors, glazing and absorber surface 
failures, excessive thermal losses, freezing and overheating, control 
problems, and data acquisition system failure. With design and data 
acquisition costs excluded costs of the projects ranged from $25/ft? 
to $87/ft? and $499/(MBtu/yr) to $1537/(MBtu/yr). The hot-air 
system in use at Gilroy Foods, Inc., Gilroy, California, the seventh 
project in the field tests, is covered. 


30256 (SOLAR/1047—81/50) Solar project description: 
first manufactured homes (LOT 219) single family residence, 
Lubbock, Texas. Moore, D. (Boeing Co., Seattle, WA 
(USA)). 21 Aug 1981. Contract ABO1-76CS31020. 5Op. 
NTIS, PC A03/MF A0O1. Order Number DE81028120. 

A system designed to provide solar space heating and to pre- 
heat domestic hot water is described. The system consists of nine 
Payne flat-plate air collectors with a gross area of 288 square feet, a 
storage bin containing 20,250 pounds of rock, ductwork, and an air- 
to-liquid heat exchanger for water preheating. The collector, stor- 
age, energy-to-load, and auxiliary subsystems are thoroughly de- 
scribed. Operation of the solar and auxiliary systems may involve 
one or more of five modes of operation: collector-to-storage, direct 
solar-to-space heating, storage-to-space heating, preheating domes- 
tic hot water, and auxiliary space heating. Original cost estimates 
for provisioning and installation of the solar system are given. The 
house is instrumented for the National Solar Data Network. (LEW) 


30257 End-use matching of solar energy systems. Kreith, 
F.; Kearney, D.; Bejan, A. (Sol Energy Res Inst, Golden, 
Colo). Energy (Oxford) ; 5: No. 8-9, 875-890(Aug-Sep 1980). 

End-use matching is a procedure for introducing solar 
energy into the national energy infrastructure. The result of end-use 
matching is an identification of the most cost-effective combination 
of process energy needs, solar collector technology, geographic lo- 
cation, and economics by matching currently available solar system 
hardware with particular industrial processes and their locations. 
End-use matching is not intended to be a design tool for a specific 
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plant, but rather a planning tool for determining where and why 
general applications solar systems appear economically viable in the 
near future. This paper discusses the end-use matching methodolo- 
gy, and illustrates first and second law thermodynamics analyses 
applied to a solar system producing process steam. A brief discus- 
sion of the paper is appended. 5 refs. 
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REFER ALSO TO CITATION(S) 30119, 30154, 30196, 30197, 30203, 30209, 
30239, 30241, 30282, 30996 


30258 (AD-A—091085) Experimental study of the ther- 
mal performance parameters of a liquid-heating flat plate 
solar collector. Master's thesis. Woodrum, C.D. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering). Sep 1980. 122p. NTIS, PC A06/MF AOI. 

From the results of this investigaiton the following conclu- 
sions are drawn: (1) The use of turbulators greatly enhanced the in- 
ternal heat transfer coefficient, but unfortunately, made little differ- 
ence in the overall performance; (2) The use of turbulators im- 
proved flow uniformity by increasing the pressure drop in the 
tubes; (3) The diameter of the headers should be larger to help 
ensure flow uniformity. This is especially true for low flowrate 
conditions such as those tested; (4) The bond conductance for the 
clamped fin was competitive with soldering since little gain in per- 
formance is realized after a value of 20 B/hr-ft-F is achieved; (5) 
The bond conductance of the woven fin configuration was unac- 
ceptable; and (6) Kalwall material was essentially opaque to far in- 
frared radiation. 


30259 (DOE/CS/32117—T1) Development of low-cost 
integrated zeolite collector. Final report, September 25, 1978- 
September 24, 1980. Tchernev, D.I. (Zeopower Co., Natick, 
MA (USA)). Jul 1981. Contract AC03-78CS32117. 96p. 
(DOE/SAN—2117-1). NTIS, PC A0O5/MF AOl. Order 
Number DE8 1027660. 

The goal to design, construct and test an integrated solar 
zeolite collector, capable of providing hot water during the day 
and chilled water at night, which will act as one-for-one replace- 
ment for existing hot water solar collectors was achieved using the 
following steps: The optimum zeolite loading and the best zeolite 
for this purpose were determined by careful mathematical analysis, 
followed by experimental test, to confirm the theoretical results. 
The integrated collector design was then completed and the collec- 
tor was constructed. After sealing and vacuum testing the zeolite 
panels and heat exchangers, the collector was coated with flat 
black paint and provided with double glazing, aluminum frame and 
insulation. Preliminary testing indicated close agreement with theo- 
retical predictions of its performance. During the second year of 
the contract the goal was to evauate the performance of the inte- 
grated zeolite collector under different climatic conditions in differ- 
ent parts of the USA. This goal was achieved by constructing 10 
integrated zeolite collectors, testing them individually at the plant 
and installing a completely instrumented pair at each of the follow- 
ing locations: The Anaconda Company Research Lab in Tucson, 
Arizona, SERI in Golden, Colorado, and the Zeopower Company 
in Natick, Massachusetts. After correcting many instrumentation 
and collector failures, the performance of the pairs is as expected. 


30260 (NYSERDA—80-24) Rogers’ focusing-heliostat ex- 
perimental program at Rensselaer Polytechnic Institute. 
(Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of 
Mechanical Engineering). Dec 1980. 36p. New York State 
Energy Research and Development Authority, Albany, NY. 
Order Number DE81903592. 

The first objective of this project was continued develop- 
ment of a Fresnel reflector, two-axis tracking, point-focusing solar 
collector design, whose potential had been successfully demonstrat- 
ed through construction of four earlier prototypes. Through multi- 
ple iterations of component design and construction, major ad- 
vances were achieved in terms of cost/performance trade-offs for 
the support structure, mirror support columns, azimuth and eleva- 
tion drive systems, receiver and microprocessor controls. This sets 
the stage for the second objective, construction of a full-size unit 
and integration with the Rensselaer Polytechnic Institute central 
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steam system. During the past six months of testing, the collector 
has successfully produced 250°F steam at a rate exceeding 160 
pounds of steam per hour and at a peak efficiency of 80% and a 
day-long average efficiency of 68%. Techniques for improving per- 
formance of subsequent collectors but about 10% have already 
been realized. The third objective, technology diffusion, was real- 
ized through involvement of over 100 students in projects related 
to this work and through numerous collector demonstrations before 
interested public groups. The potential for near-term implementa- 
tion of this high-performance, low-cost solar technology as a means 
of reducing consumption of imported and non-renewable indig- 
enous energy resources has been demonstrated. 


30261 (SAND—80-8049, pp 115-118) DOE heliostat de- 
velopment program. Eicker, P.J. (Sandia National Labs., 
Livermore, CA). Jan 1981. NTIS, PC A12/MF A0O1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

An overview is given of the important occurrences in the 
heliostat development program in FY-80 and milestones for FY-81. 


30262 (SAND—80-8049, pp 119-126) Second generation 
heliostat development. Gillette, R.B. (Boeing Engineering 
and Construction Co., Seattle, WA). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The prototype heliostat design and its major features are de- 
scribed, and the program plans and status are summarized. (LEW) 


30263 (SAND—80-8049, pp 127-130) Second generation 
heliostat. Steinmeyer, D.A. (McDonnell Douglas Astronau- 
tics Co., Huntington Beach, CA). Jan 1981. NTIS, PC A12/ 
MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Changes are reported in the prototype study heliostat and 
component configurations where cost reductions can be realized. 
Heliostat testing is discussed. (LEW) 


30264 (SAND—80-8049, pp 131-138) Design and cost 
Mari 


projection of the Martin etta second-generation heliostat. 
Oldham, L.P. (Martin Marietta Denver Aerospace, CO). 
Jan 1981. NTIS, PC A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

A low-cost, mass-producible heliostat design has been devel- 
oped with performance characteristics that would minimize the 
busbar energy cost of a 50-MWe power plant. The design was to 
provide a heliostat lifetime of 30 years and have sufficient detail to 
permit preliminary design of a central manufacturing plant and to 
prepare cost estimates for the manufacture, transportation, installa- 
tion, and maintenance of 50,000 heliostats per year. The controls 
system design task was to provide only a 50-MWe heliostat control 
system concept and a detailed design for control of two prototype 
heliostats. The 50-MWe heliostat control system was sufficiently 
detailed to provide a basis for installed heliostat field cost projec- 
tions. A preliminary design and a cost projection was conducted 
for a heliostat central manufacturing facility sized to produce 
50,000 heliostats per year and to develop preliminary scenarios, 
techniques, tool designs, concepts, and costs for the manufacture, 
transportation, installation, and maintenance of the second-genera- 
tion heliostats at that producticn rate. This task was based on in- 
stalling the heliostats in 50-MWe field sizes located within a 400- 
mile radius from the central manufacturing plant. The task also in- 
cluded a study to identify the most cost effective plant location in 
an eight-state region in the southwestern United States. 


30265 (SAND—80-8049, pp 139-144) Second generation 
heliostat design. Pietsch, J.A. (Northrup, Inc., Hutchins, 
TX). Jan 1981. NTIS, PC Al2/MF AOI. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The status of Northrup’s heliostat program is reported. The 
current heliostat design is described, and the installation of proto- 
types is illustrated. (LEW) 
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30266 (SAND—80-8049, pp 145-154) Economic analysis 
of the unified heliostat array. Ehrhardt, L.E.; Moore, W.T. 
(Veda Inc., Camarillo, CA). Jan 1981. NTIS, PC Al2/MF 
AOl. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The Unified Heliostat Array (UHA) is a concept designed to 
provide industrial process heat from solar energy. In the UHA 
system the solar receiver is placed near ground levels, close to the 
industrial process, and a terraced support structure is provided to 
raise the heliostats into position to reflect the solar energy. The 
purpose of this study was to determine structure concepts for the 
UHA, evaluate the optical performance of the UHA using the con- 
ventional Repowering Heliostat and the Veda Industrial Heliostat 
and determine the cost of energy over a range of working tempera- 
tures for three power levels-1 MW/sub t/, 10 MW/sub t/, and 25 
MW/sub t/. 


30267 (SAND—80-8049, pp 155-156) Issues concerning 
heliostat commercialization. Brandt, L.D. (Sandia National 
Labs., Livermore, CA). Jan 1981. NTIS, PC A12/MF AO1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Major sources of information for the commercialization 
study were discussions with potential heliostat suppliers and previ- 
ously completed heliostat production cost studies. Heliostat suppli- 
ers indicated that the major tasks to be accomplished during com- 
mercializatio are: (1) expansion of production rates to exploit 


economies of scale, (2) development of effective manufacturing | 


processes, and (3) continued design evolution to make heliostats 
more producible. Over the commercialization period, the cost of 
heliostats is expected to decline and the processing experience nec- 
essary for high-level mass production will be acquired. Programs 
supported in part by government funding will provide the only sig- 
nificant demands for heliostats in the near term. 


30268 (SAND—80-8049, pp 157-168) Development of an 
automatic heliostat cleaning system. Poulin, E.C. (Foster- 
Miller Associates, Inc., Waltham, MA). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

An automatic washing system was designed consisting of a 
water treatment system, a pressurized underground water distribu- 
tion system, an automatic spray washing module for each heliostat, 
a water collection system, and appropriate controls to operate this 
equipment. In order to determine optimum values for the various 

hing parameters, a series of washing tests was undertaken in 
which mirrors were soiled and then cleaned by a high pressure 
water spray. Reflectivity was measured for the clean, soiled and 
washed conditions to determine the effectiveness of the cleaning. A 
heliostat spray module was constructed and operated mainly to 
obtain information on the mechanical operation of one concept. 
This testing showed that this system was generally satisfactory, but 
did show some areas for improvement. The annual cost of washing 
for an automatic system was found to be a mild function of wash- 
ing frequency but highly dependent upon monetary parameters. In 
general, it appears that if the cost of money is 18% then the auto- 
matic cleaning system will not be cost effective unless the degrada- 
tion rate is high and/or the cost of electricity is greater than or 
equal to $0.08/kWh. 





30269 (SAND—80-8049, pp 169-178) Heliostat materials 
development and evaluation program. Griffin, R.N. (General 
eres Co., Schenectady, NY). Jan 1981. NTIS, PC A12/ 
MF AOl. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Enclosure and reflector materials were produced, character- 
ized, and tested, establishing a data base for the prediction of useful 
life cycles and upgrading the performance of enclosed heliostat sys- 
tems, leading to a lower cost/performance ratio. Oriented 
poly(vinylidene fluoride) (PVDF) film, such as Kynar 460, is mar- 
kedly well suited to heliostat enclosure applications. Its tensile 
strength is among the highest of known polymer films, and it has a 
remarkable ability to recover its original dimensions after at least as 
much as 33% strain. It has high solar transmittance after prolonged 
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exposure to sunlight. It appears that (barring abrasion) the lifetime 
of PVDF enclosures may be limited by changes in mechanical 
properties rather than loss of solar transmittance. Low propagating 
tear strength is a known weakness of PVDF film. Certain 
poly(ethylenene terephthalate) (PET) films can be aluminized to 
produce specular reflectors with an AM 1.5 solar reflectance ~ 
0.90. Such reflectors can be protected against oxidation by Dow 
Corning Q96315 resin with a loss in reflectance on th order of 0.03. 
Weathering tests to date indicate that such reflectors are stable to 
extensive solar exposure and even to direct weathering. Second-sur- 
face aluminized LLumar reflectors have an AM 1.5 solar reflec- 
tance ~ 0.81. Their stability is much higher than would be expect- 
ed from tests of LLumar as an enclosure material. Second-surface 
metalized PVDF reflectors should have better stability and higher 
reflectance, but attempts to make such a reflector have not been 
successful. 


30270 (SAND—80-8049, pp 179-188) Second generation 
heliostat (new ideas) low cost mirror module development. 
Koenig, A.A.; Hobbs, R.B.; Hogan, J.M. (General Electric 
Co., Valley Forge, PA). Jan 1981. NTIS, PC A1l2/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

The development of a low-cost mirror module for heliostat- 
power tower applications is based on the identification of materials 
and production processing techniques which are consistent with a 
goal of $2.00/ft? (assuming reflectivities of 93 to 95%). The use of 
plastics to achieve weight and cost reduction appears to be a prod- 
uct trend which offers the potential here also to lower mirror 
module production costs. Three design concepts were considered 
within the framework of this program: Molded Rib, Extruded 
Panel, and a Sandwich Approach. Analyses leading to the design 
selection were undertaken which included material cost, processing 
costs, and resultant module stiffness and flatness. The premise for 
the reflector processing in each case was a low-cost sprayed silver 
precipitate approach. Other low-cost options were considered, such 
as metallized films and protected chemically polished aluminum, 
with lower cost requirements due to intrinsically lower perform- 
ance. 


30271 (SAND—81-1541) Solar energy system design: a 
simple method for sizing the collector field and thermal stor- 
age. Peters, R.R. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1981. Contract AC04-76DP00789. 8ip. NTIS, 
PC A04/MF A0O1. Order Number DE81028852. 

The Zero Marginal Cost (ZMC) technique was developed to 
enable quick, accurate designs of parabolic trough solar energy sys- 
tems. The ZMC technique is discussed and it is shown that systems 
designed with this technique compare quite favorably with those 
designed using expensive computer codes. Information included 
allows systems to be designed for four locations: Albuquerque, NM; 
Dallas, TX; Fresno, CA; and Washington, DC. 


30272 (SAND—81-7011) Conceptual design of a glass-re- 
inforced concrete solar collector. Slemmons, A.J.; Ploeger, 
D.W.; Lundgren, R. (Sandia National Labs., Albuquerque, 
NM (USA); SRI International, Menlo Park, CA (USA)). Jul 
1981. Contract AC04-76DP00789. 5ip. NTIS, PC A04/MF 
A01. Order Number DE81029280. 

An investigation of the properties and characteristics of 
glassfiber-reinforced concrete (GRC) was made to determine its 
suitability as a reflector substrate and structure for heliostats and 
solar collectors. The material properties and characteristics of GRC 
were established by tests on small flat panels. A conceptual design 
of a 2-m x 6-m parabolic trough solar collector module and a pre- 
liminary production-cost analysis were also completed. 


30273 (SERI/CP—633-1145, pp 11-16) Overview of line- 
focus solar thermal collector systems. Schimmel, W.P. 
(Sandia National Labs., Albuquerque, NM). Apr 1981. 
NTIS, PC A08/MF A0O1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

An overview is given of progress being made toward com- 
mercialization by line-focus solar collector systems. The effort to 
characterize the various types of parabolic trough collectors is dis- 
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cussed and a trajectory for expected performance with time is pre- 
sented for several temperatures. An indication is given of the total 
line-focus collector aperture arising from the several DOE-spon- 
sored projects. Finally, the manner in which the installed capital 
cost divided by average energy provided by the system is decreas- 
ing with time is discussed. 


30274 (SERI/CP—633-1145, pp 71-75) Cermet selective 
absorber coatings. Thornton, J.A. (Telic Corp., Santa 
Monica, CA). Apr 1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

An investigation is described of Pt/AlOs cermet selective 
absorber coatings deposited by sputtering. The potential application 
is for medium and high temperature collectors. This investigation is 
being conducted using cylindrical-post and planar magnetrons. The 
substrates are glass, quartz, and type 316 stainless steel plates. Coat- 
ings with favorable optical properties, and with strong thermal sta- 
bility, have been deposited using both direct rf sputtering of alumi- 
na and reactive sputtering to deposit the AlzOs. Guidelines have 
been established for selecting coating configurations (thickness, 
grading profile, and Pt content) to yield various combinations of 
absorptances and emittances. Particular attention has been given to 
examining coating configurations which can minimize the required 
platinum content. Multi-layer AMA-type coatings have been found 
to be very effective in this respect. 


30275 (SERI/CP—633-1145, pp 87-89) Thin glass for 
solar thermal applications. Shoemaker, A.F. (Corning Glass 
Works, NY). Apr 1981. NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 


velopment pa review. 
Runs of Corning’s new 7809 Solar glass are described. The 


first was made in a small prototype fusion tank in order to verify 
the properties of the solar glass and to determine if the composition 
created any problems with fusion forming. The second run was 
made in a full-scale fusion production facility. Its purpose was to 
verify scale-up capability and production rates, and also to deter- 
mine how thin the glass could be made with the existing equipment. 
Four methods are listed by which glass can be adapted to the para- 
bolic curvature, and concerns about three of them are given. Tests 
run on the fourth method - flat, 0.9 to 1.27 mm, chemical strength- 
ened-cold formation - have demonstrated its ease of handling and 
assembly, toughness and high output efficiency. A new glass devel- 
oped in keeping with these considerations is described. (LEW) 


30276 (SERI/CP—633-1145, pp 91-98) Exposure testing 
of solar materials. Anderson, T.E. (DSET Laboratories, 
Inc., Phoenix, AZ). Apr 1981. NTIS, PC A08/MF AOl1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The scope of this program is to subject materials to both 
real-time and accelerated exposure tests. Optical and physical prop- 
erty measurements are made at periodic intervals, the goal of which 
will be to report the retention (or loss) of property as a function of 
exposure. There are several features that distinguish this program 
from previous materials testing programs: (1) all materials are com- 
mercially available and were purchased from distributors or manu- 
facturers without their knowledge of the purpose; (2) exposure in- 
tervals are based on the total ultraviolet radiation deposited (specifi- 
cally in the 300 to 385 nm wavelength region); (3) most of the test 
methods employed will simulate actual end-use conditions by utiliz- 
ing special fixtures designed for that purpose. Emphasis will be lim- 
ited to the test methods selected for absorber materials, and a 
review of the data obtained thus far. 


30277 (SERI/CP—633-1145, pp 117-120) Fluidized bed 
solar thermal receiver: test results. Archer, D.H.; Bachov- 
chin, D.M. (Westinghouse Research and Development 
Center, Pittsburgh, PA). Apr 1981. NTIS, PC A08/MF 
AOl. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The use of a large fluidized bed as a solar thermal receiver 
has been demonstrated. Standard fluidized bed design techniques 
are suitable for receiver preliminary design. These techniques, and 
the use of a cavity, can be used to maximize receiver effectiveness 
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at the appropriate point in the development process, as the most 
promising applications for these versatile devices are identified. 


30278 Second law analysis and synthesis of solar collec- 
tor systems. Bejan, A.; Kearney, D.W.; Kreith, F. (Univ of 
Colo, Boulder). Transactions of the ASME (American Society 
of Mechanical Engineers) ; 103: No. 1, 23-28(Feb 1981). 

The second law of thermodynamics is used to analyze the 
potential for energy conservation in solar collector systems. It is 
shown that the amount of useful energy (exergy) delivered by solar 
collector systems is affected by heat transfer irreversibilities occur- 
ring between the sun and the collector, between the collector and 
the ambient air, and inside the coilector. 19 refs. 


30279 Experimental comparison of control strategies for 
solar energy systems incorporating dual storage tanks, Wolf- 
son, R.L.T.; Harvey, H.S. (Middlebury Coll, Vt). Transac- 
tions of the ASME (American Society of Mechanical Engi- 
neers) ; 103: No. 1, 47-51(Feb 1981). 

Two identical solar collector systems were operated side by 
side for a 67 day period. Data acquisition and control of both sys- 
tems were accomplished by a minicomputer. One system's control 
strategy kept its two storage tanks at the same temperature, simulat- 
ing a single tank. The other system employed a dua! temperature 
strategy designed to allow greater flexibility in adjusting to varying 
isolation. The dual temperature strategy showed a modest 4 percent 
gain in energy delivered to a load. 5 refs. 


30280 Statistical model for the incidence of large hail- 
stones on solar collectors. Cox, M.; Armstrong, P.R. (Atlas 
Corp, Santa Cruz, Calif). Solar Energy ; 26: No. 2, 97- 
111(1981). : 

A statistical model is described for estimating the risk of im- 
pacts by large hail on any ground installation (such as a solar col- 
lector array). The model is based on data for three frequency distri- 
butions: hailstone size, hailfall count (number of hailstones per m/ 
sup 2/ per storm), and number of haildays per year. The independ- 
ence of the three random variables is discussed. 35 refs. 


30281 Study and realization of a plan for a solar collector 
under vacuum at high performance. Final report. Dancette, 
M. Luxembourg; Commission of the European Communities 
(1980). 108p. (In French). (EUR—6956-FR). European 
Community Information Service, Washington, DC. 

A comparative study of various circuits for evacuated solar 
collectors indicates that the television cathode tube is best adapted 
for such purposes because of their ease of fabrication, degree of re- 
liability and low heat loss through the absorber’s radiation. Calcu- 
lated and measured efficiencies of normal solar flux are given for 
temperatures of 80°C and 120°C. The difference in the flux values 
(measured as W/m?) is attributed to selective surface degradation 
during the thermal cycle of manufacture at a temperature of 435°C 
which entails reduced absorption. The selection of surface adapted 
to standard temperatures is seen as a resolution of that problem. An 
initial evaluation of the tested prototype evacuated solar collectors, 
tested in southern France at a rate of 1500 F/m? at a standard of 
80°C indicates energy recovery of from 400 to 800 kWh/m?, de- 
pending upon the angle of collector inclination. Those values are 
found to be 2 to 3 times greater than attainable with a classical se- 
lective collector. Prospective uses of such evacuated collectors in- 
clude the production of hot water for domestic purposes, for indus- 
try (temperatures of 80 to 150°C) and cold production, in combina- 
tion with the use of collectors with an absorption machine. 
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REFER ALSO TO CITATION(S) 30241, 30947 


30282 Construction and startup performance of the Mia- 
misburg salt-gradient solar pond. Wittenberg, L.J.; Harris, 
M.J. (Monsanto Res Corp, Miamisburg, Ohio). Transactions 
of the ASME (American Society of Mechanical Engineers) ; 
103: No. 1, 11-16(Feb 1981). 

The largest salt-gradient solar pond in the U.S. occupies an 
area of 2020 m/sup 2/ and was installed for only /35/m/sup 2/. 
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Under steady-state conditions, the pond is conservatively predicted 
by the authors to deliver over 1015 GJ/yr (962 million Btu) of heat 
to be used principally for heating an outdoor swimming pool in the 
summer and an adjacent recreation building from October to De- 
cember each year. Based upon a 15-yr depreciation of the installa- 
tion costs, the cost of this heat, /8.95/GJ (/9.45/million Btu) would 
be below the cost of heating with fuel oil. 13 refs. 


15 GEOTHERMAL ENERGY 


30283 Geothermal: energy for the eighties. Volume 4. 
Transactions. Davis, CA; Geothermal Resources Council 
(1980). 847p. (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Two hundred and eight papers are included. Thirty papers 
were abstracted previously for EDB. Separate abstracts were pre- 
pared for one hundred seventy-eight papers. (MHR) 


1501 Resource Status And Assessment 


REFER ALSO TO CITATION(S) 30304, 30396 


30284 (AD-A—091786) Fallon Geothermal Exploration 
Project, Naval Air Station, Fallon, Nevada. Interim report 
FY 79. Bruce, J.L. (Naval Weapons Center, China Lake, 
CA (USA)). May 1980. 5ip. NTIS, PC A04/MF AO1. 

The Fallon Geothermal Exploration Project was developed 
to determine which Navy-controlled lands near the Naval Air Sta- 
tion (NAS), Fallon, Nevada, had the highest potential for geother- 
mal development. The project studies primarily NAS Fallon and 
Ranges Bravo 16 and Bravo 19. Some data (mercury study data for 
the ranges and temperature gradients for NAS Fallon) are incom- 
plete and will later supplement this report. The areas having the 
highest geothermal development potential are (1) the southern por- 
tion of NAS Fallon, located over a fairly shallow thermal anomaly 
(300 degrees F at a depth of 2400-3000 feet); and (2) the north- 
northwest portion of Range Bravo 19, with Lee Hot Springs and 
intersecting lineaments that could be conduits for geothermal fluids. 
A detailed regional geophysics study and a dipole-dipole resistivity 
survey could provide necessary data on the basin structure and 
other aspects of the Fallon area. 


30285 (SAND—81-0036C) Proceedings of the interna- 
tional conference on geothermal drilling and completion tech- 
nology. (Sandia National Labs., Albuquerque, NM (USA)). 
1981. Contract AC04-76DP00789. 549p. (CONF-810105—). 
NTIS, PC A23/MF A0O1. Order Number DE81021803. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Separate abstracts were prepared for the thirty papers in- 
cluded in this proceedings. 


30286 (SAND—81-0036C, pp 1.1-1.8) Department of 
Energy and the US geothermal energy . Carwile, C. 
(Dept. of Energy, Washington, DC). 1981. NTIS, PC A23/ 
MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

US geothermal resources are classified according to resource 
type and estimates of these resources are presented under the cate- 
gories of (1) maximum resource base, (2) technically recoverable re- 
sources, and (3) economically available resources. The objective of 
the federally funded geothermal program is to accelerate commer- 
cial, i.e., nonfederal, development of all types of geothermal energy 
through resource assessment, leasing of federal lands, demonstra- 
tions of various types, loan guaranties, and technology develop- 
ment. The governmental departments and agencies participating in 
the US geothermal programs are identified and the program of the 
Department of Energy, the lead agency, is outlined. US geothermal 
development and utilization goals are also discussed. The past, cur- 
rent, and proposed funding levels of the DOE program and the 
rationale for these expenditures are summarized. 
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30287 Overview and status of the US Department of 
Energy's Industry-Coupled Geothermal Reservoir Assessment 
Program. Fiore, J.N. Transactions - Geothermal Resources 
Council ; 4: 201-204(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The US Department of Energy’s (DOE) cost-sharing Indus- 
try-Coupled Program is discussed. Several geothermal reservoirs 
are being assessed under the Program and a wide range of geother- 
mal reservoir data is being acquired and disseminated in an effort to 
accelerate the commercialization of geothermal energy. The reser- 
voir assessment techniques include geological, geochemical, geo- 
physical, and drilling methods in 14 distinct work areas throughout 
northern Nevada and southwestern Utah. From the time of Pro- 
gram implementation to date (May 1980), 11 exploratory wells have 
been sited and drilled to an average depth of about 7000 feet. Re- 
maining activities include the drilling of up to ten additional explor- 
atory wells before the end of 1981. 


30288 State Coupled Program: a new emphasis. Foley, 
D. (Univ. of Utah Research Inst., Salt Lake City); Brophy, 
G.P.; Mink, L.L.; Blackett, R.E. Transactions - Geothermal 
Resources Council ; 4: 779-781(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A slight redirection of state resource assessment team tasks is 
taking place with the initiation of the User Coupled Confirmation 
Drilling Program in federal FY ‘81. State resource teams will con- 
duct statewide inventories of hydrothermal resources in order to 
prioritize regions for additional work. Regional analysis of informa- 
tion will be done to refine target model concepts of selected areas 
and generate state resource maps for public use. Direct temperature 
measurements and indirect geological, geophysical, and geochemi- 
cal studies will be employed for more detailed area exploration to 
produce technical maps and reports. Confirmation of specific hy- 
drothermal reservoirs will be accomplished as part of the User 
Coupled Confirmation Drilling Program. 


30289 Geothermal progress monitor. Lopez, A.F.; En- 
tingh, D.J.; Neham, E.A. (MITRE Corp., McLean, VA). 
Transactions - Geothermal Resources Council ; 4: 807-810(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The Geothermal Progress Monitor is sponsored by the Divi- 
sion of Geothermal Energy/Resource Applications, DOE, to as- 
semble the important facts about geothermal development activities 
in the United States in order to assess the pace of the development 
of this alternative energy source. The initial emphasis for the moni- 
toring effort has been placed on the detection and analysis of im- 
portant and simple indicators of what the main participants in geo- 
thermal energy utilization - field developers, energy users, and gov- 
ernments - are doing to foster the discovery, confirmation, and es- 
pecially the use of this resource. The major indicators currently 
considered to be both important and measurable, are leasing acti- 
vites, drilling effort, feasibility studies, construction plans and prog- 
ress, costs of installations, levels of investment, environmental study 
and regulatory and legislative status of events, and government 
monetary investments in projects and activities. Additional indica- 
tors may be pursued in the future, depending on specific needs for 
or opportunities to capture relevant data and facts. 


30290 State of Alaska Geothermal Program. Reeder, 
J.W.; Motyka, R.J.; Wiltse; M.A. (State of Alaska, Anchor- 
age). Contract FG51-79ROQ00074. Transactions - Geothermal 
Resources Council ; 4: 823-826(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The State of Alaska geothermal program presently consists 
of a regional hot spring reconnaissance project and 15 proposed 
site-specific projects. The general outline of this program is present- 
ed. 
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1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 30295, 30305, 30313, 31319 


30291 Chemical and thermal evolution of the Twin Peak 
magma system, west central Utah. Crecraft, H.R.; Nash, 
W.P.; Evans, S.H. Jr. (Univ. of Utah, Salt Lake City). Con- 
tract AC07-81ID12079. Transactions - Geothermal Resources 
Council ; 4: 117-120(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A greater understanding of the evolution of shallow silica 
magma systems may help interpret the thermal structure of young 
systems associated with geothermal resources. The Twin Peaks vol- 
canic center of west-central Utah is a small scale shallow silicic 
magma system which produced four cubic kilometers of exposed 
volcanics. Chemical modeling of the system’s evolution indicates 
that two pulses of magma gave rise to two separate differentiation 
sequences, spanning periods of 2.7 to 2.5 m.y. and 2.43 to 2.35 m.y. 
A sustained heat influx from below is required to maintain the 
system above its solidus for periods exceeding 50,000 years. The re- 
sulting thermal gradient in the magma chamber gives rise to liquid- 
state differentiation which produces increasingly pronounced 
chemical gradients in a stagnant roof zone above the convecting 
bulk of the magma. A distinct pattern of chemical change, charac- 
terized by increases in SiOz, heavy rare earths, H2O, Na2O, and 
highly charged cations, and decreases in FeO, MgO, CaO, K2O, 
and light rare earth elements, results. The degree and rate of liquid- 
state differentiation may indicate the relative magnitude of heat flux 
from below, and whether heat input is continuing. Chemical 
changes over the first sequence, spanning about 200,000 years, was 
dominated by liquid-state differentiation, indicating sustained heat 
input. The second sequence spanned less than 100,000 years and 
liquid-state differentiation was considerably less pronounced, sug- 
gesting a diminishing heat influx. 


30292 Hydrothermal alteration as an indicator of tem- 
perature and flow regime in the Cerro Prieto geothermal field 
of Baja California. Elders, W.A.; Hoagland, J.R.; Williams, 
A.E. (Univ. of California, Riverside). Transactions - Geother- 
mal Resources Council ; 4: 121-124(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

More than 65 boreholes, 1.5 to 3.5 km deep have encoun- 
tered temperatures = 350°C and brines with = 1% total dissolved 
solids in the Cerro Prieto geothermal field of the Salton Trough in- 
tracontinental rift system. Temperature-dependence dehydration 
and decarbonation reactions have produced progressive hydrother- 
mal alteration in the deltaic sediments of the reservoir to form 
greenschist facies rocks. Various methods of geothermometry were 
applied, including authigenic mineral assemblages and light stable 
isotopes, to study temperature distribution and fluid-rock interac- 
tion in the subsurface. These data have revealed a pattern of miner- 
al zones and isotopic ratios in the rocks which defines the shape of 
the reservoir and records the pattern of hydrothermal circulation 
prior to production. It was inferred that a thermal plume, elongated 
in a NW-SE direction, dips at 45° to the NE; it is recharged from 
the NE and discharges to the SW. 


30293 Hot dry rock geothermal site evaluation, Western 
Snake River Plain, Idaho. Arney, B.H. (Los Alamos Scien- 
tific Lab., NM); Beyer, J.H.; Simon, D.B.; Tonani, F.B.; 
Weiss, R.B. Transactions - Geothermal Resources Council ; 4: 
197-200(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Geologic, geophysical, hydrologic, and water chemistry 
studies have been performed to evaluate a hot dry rock geothermal 
prospect along the northern margin of the Western Snake River 
Plain, Idaho. The potential reservoir rock, Idaho Batholith granite, 
outcrops just north of the site, and is step faulted down to the 
south; it is more than 3 km deep in the southern part of the site. 
The central and northeastern parts appear to be the most promising 
for HDR development. Geophysical data suggest: (1) high perme- 
ability at depth in the NW corner, and (2) too great a depth to 
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granite in the south. Thermal disturbances from ground water may 
affect heat flow reported from shallow measurements. Silica geoth- 
ermometers indicate equilibrium temperature not significantly above 
the 60 to 80°C measured in hot springs and wells. Future work, in- 
cluding a seismic reflection survey and an exploratory well, is 
planned to further define the thermal regime, the depth to granite, 
and its permeability. 


30294 Model for a deep conduit to the Beowawe geother- 
mal system, Eureka and Lander Counties, Nevada. Struh- 
sacker, E.M.; Smith, C. (Univ. of Utah Research Inst., Salt 
Lake City). Contract AC07-80ID12079. Transactions - Geo- 
thermal Resources Council ; 4: 249-252(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A fault set trending N15-35W formed the eastern boundary 
of a major graben in the Beowawe area in the Late Tertiary. Geo- 
logic mapping and dipole-dipole resistivity data suggest that this 
fault set may have been and continues to be a deep conduit to the 
Beowawe geothermal system. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 30287, 30293 


30295 (DOE/ID/01717—T2) New Mexico State Univer- 
sity geothermal production well. Technical completion report, 
January 1, 1978-December 31, 1979. Chaturvedi, L. (New 
Mexico State Univ., Las Cruces (USA)). Jan 1981. Contract 
AS07-781D01717. 5ip. (EMD—77-2218). NTIS, PC A04/ 
MF AOl1. 

The detailed technical specifications for the production well, 
the lithologic sample analysis, and a suite of geophysical logs, con- 
sisting of electrical resistivity, spontaneous potential, gamma ray 
and neutron, are presented. (MHR) 


30296 (PB—81-855678) Gravity surveys for geothermal 
resources. June 1976-May 1980 (citations from the energy 
data base). Report for June 1976-May 1980. Frey, J.H. (New 
England Research Application Center, Storrs, CT (USA)). 
Aug 1980. 148p. NTIS PC NO1/MF NO1. 

Reports on the exploration for geothermal resources by 
means of gravity surveys are included in this retrospective bibliog- 
raphy. (Contains 136 citations.) 


30297 (SAND—81-0036C, pp 5.1-5.22) European geo- 
thermal drilling experience: problem areas and case studies. 


Baron, G. (Commission of the European Communities, 
Paris, France); Ungemach, P. 1981. NTIS, PC A23/MF 
AOl. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Geothermal drilling has long been restricted in Western 
Europe to the sole dry steam field of Larderello in Italy. In the last 
few years, a wider experience is building up as a consequence of 
intensified exploration and development programs carried out for 
evaluation and production of both low- and high-enthalpy geother- 
mal resources. A sample of some 40 boreholes indicates the follow- 
ing problem areas. Due to similar settings - hot water system flow- 
ing in sedimentary units at temperatures and depths ranging from 
40° to 140°C (104° to 284°F) and from 1000 to 3500 metres (3281 
to 11,484 feet), respectively - the technology here is strongly de- 
pendent on oil and gas drilling practice. Still, specific problems 
remain in the areas of multiple-reservoir reconnaissance and well 
completion at production and reinjection levels, particularly in 
poorly consolidated fluvio-deltaic sequences leading to sand control 
and swelling clay problems. Expertise needs to be developed to 
minimize costs, secure high production capacities, long lifetimes, 
and minimum maintenance compatible with the economics and the 
lack of suitable workover facilities. Exploratory drilling is currently 
combining wildcatting and deeper investigations of known fields. 
Lost circulation, drill string corrosion, tubulars, mud, cementing, 
and deviation control are the most frequently encountered difficul- 
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ties while drilling in hostile water-dominated environments. Forma- 
tion temperatures in excess of 300°C (572°F) are often the rule, and 
recent drilling conducted in volcanic areas have hit fluids ap- 
proachiug supercritical state. Whenever these problems do not 
remain under control, they result in rig standby and extra costs 
which severely penalize an industry which needs sharp improve- 
ments to be fully reliable and cost effective. 


30298 (SAND—81-0036C, pp 6.1-6.24) Drilling and 
completion of the Urach III HDR test well. Meier, U.; Ernst, 
P.L. (Preussag AG, Hannover, Germany). 1981. NTIS, PC 
A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

The hot dry rock (HDR) test well, Urach III, was drilled 
and completed in 1979. The borehole is located in Southwest Ger- 
many in the geothermal anomaly of Urach. The purpose of project 
Urach was to study drilling and completion problems of HDR 
wells and to provide a test site for a HDR research program. The 
Urach III borehole was drilled to a total depth of 3334 metres 
(10,939 feet), penetrating 1700 metres (5578 feet) into the granitic 
basement. Extensive coring was required to provide samples for 
geophysical and geochemical studies. Positive displa¢ement down- 
hole motors were used for coring and normal drilling operations. It 
was found that these motors in combination with the proper bits 
gave better results than conventional rotary drilling. Loss of circu- 
lation was encountered not only in sedimentary rocks but also in 
the granite. After drilling and completion of the borehole, a number 
of hydraulic fracturing experiments were performed in the open 
hole as well as in the cased section of Urach III. A circulation loop 
was established by using the single-borehole concept. It is not yet 
clear whether new fractures have actually been generated or preex- 
isting joints and fissures have been reactivated. Evaluation of the 
results of this first step is almost completed and the planning of 
Phase II of the Urach project is under way. 


30299 (SAND—81-0036C, pp 30.1-30.16) Italian experi- 
ence and problems in deep geothermal drilling. Cigni, U.; Del 
Gaudio, P.; Fabbri, F. 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Geothermal exploration at depth is being conducted in the 
Larderello area of Italy, in order to ascertain whether it is possible 
to extract geothermal fluids from the layers which underlie the res- 
ervoir now being exploited. The main operating problems are 
caused by the high thermality and the chemical corrosiveness of 
the fluids encountered; and by the practial problems involved in 
drilling without circulation to the surface in mainly hard but anho- 
mogenous fractured formations. The technology employed for deep 
geothermal well drilling plays an important role in this research. In 
deep geothermal well drilling it is essential that the equipment and 
the materials employed are suitable for use in areas which are char- 
acterized by high thermality and chemical corrosiveness. The re- 
sults of the experiences gained in Italy concerning the materials and 
tools employed in deep geothermal exploration are presented. The 
various problems involved are described in detail and particular 
mention is made of drift control, fishing operations, cementation of 
the deep casing, control of the circulation fluid, and choice of the 
tubular materials. 


30300 (SAND—81-7123) Geothermal-resource verifica- 
tion for Air Force bases. Grant, P.R. Jr. (Sandia National 
Labs., Albuquerque, NM (USA); Energy Resources Explo- 
ration, Inc., Albuquerque, NM (USA)). Jun 1981. Contract 
AC04-76DP00789. 56p. NTIS, PC A04/MF AOl1. Order 
Number DE81027482. 


This report summarizes the various types of geothermal 
energy reviews some legal uncertainties of the resource and then 
describes a methodology to evaluate geothermal resources for ap- 
plications to US Air Force bases. Estimates suggest that exploration 
costs will be $50,000 to $300,000, which, if favorable, would lead to 
drilling a $500,000 exploration well. Successful identification and 
development of a geothermal resource could provide all base, fixed 
system needs with an inexpensive, renewable energy source. 
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30301 Caliper and contour tool. Fink, C. F. (to to De- 
partment of Energy). US Patent 4,251,921. 24 Feb 1981. 
Filed date 26 Jul 1979. vp. 

The disclosure relates to a tool for borehole logging com- 
prising a plurality of extendable caliper arms to determine borehole 
contour. 


30302 Preliminary evaluation of geothermal potential of 
San Juan Basin, New Mexico, using bottom hole tempera- 
tures from oil and gas wells. Chaturvedi, L.; Lory, J.K. 
(New Mexico State Univ., Las Cruces). Transactions - Geo- 
thermal Resources Council ; 4: 21-24(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Bottom hole temperatures from existing well logs of 12,300 
oil and gas wells in San Juan Basin, New Mexico were collected 
and analyzed to evaluate the geothermal potential of this region. 
The data was used to calculate an approximate geothermal gradient 
at each well location by assuming a surface temperature of 15°C. 
The average gradient for the basin, computed from the entire data 
is 27°C/km. The highest concentration of high computed gradients 
(> 50°C/km) is in the northwest corner of the state, near Shi- 
prock. Several other locations scattered throughout the basin 
appear to have promising geothermal potential. 


30303 Airborne electromagnetic surveys as a reconnais- 
sance technique for geothermal exploration. Christopherson, 
K.R.; Long, C.L.; Hoover, D.B. (Geological Survey, 
Denver, CO). Transactions - Geothermal Resources Council ; 
4: 29-31(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

INPUT airborne electromagnetic (AEM) surveys were con- 
ducted during 1979 in five Known Geothermal Resource Areas 
(KGRA's). AEM work has not been significantly utilized in the 
past for geothermal purposes because it was thought that a shallow 
exploration technique would not be effective. Extensive audio-mag- 
netotelluric (AMT) work by the USGS in KGRA’s showed that 
many geothermal systems do have a near-surface electrical signa- 
ture which should be detectable by an AEM system. INPUT re- 
sponses in the form of nested electromagnetic (EM) profiles and 
channel ratio maps defined the same conductive zones mapped by 
AMT in five KGRA's, showing that AEM methods can be useful 
in exploration for and defining geothermal systems. 


30304 Preliminary report on the geothermal resource po- 
tential of Nebraska. Gosnold, W.D. (Univ. of Nebraska, 
Omaha). Transactions - Geothermal Resources Council ; 4: 45- 
48(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Preliminary results of the geothermal resource assessment of 
Nebraska indicate that about 74% of the state overlies regions 
having temperatures of at least 40°C at a depth of one kilometer. In 
regions covering about 67% of the state the 40°C isotherm lies 
within the sedimentary section at depths of about one kilometer and 
intersects aquifers which are considered potential geothermal re- 
sources. A zone of anomalously high geothermal gradients in South 
Dakota appears to extend into northeastern Nebraska and is evi- 
dently due to warm water in the Dakota formation. The prelimi- 
nary results of heat flow determinations within the state indicate 
that heat flow in western Nebraska may be as high as 2.0 HFU 
(83.6 mw/m?). 


30305 Summary of results of a geological and geophysical 
investigation of the geothermal energy potential of the Pil- 
gram Springs KGRA, Alaska. Turner, D.L. (Univ. of Alaska, 
Fairbanks); Forbes, R.B.; Wescott, E.M. Contract FC07- 
79ET27034. Transactions - Geothermal Resources Council ; 4: 
93-95(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Reconnaissance-level geologic and geophysical studies indi- 
cate that the Pilgram Springs, Alaska, area is underlain by an inter- 
mediate-temperature, liquid-dominated geothermal system of sub- 
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stantial magnitude. Initial exploratory drilling has confirmed the 
presence of the shallow, ~ 1 to 1.5 km? hot water reservoir delin- 
eated by our geophysical surveys. Large artesian flow rates of 200 
and 300 to 400 gallons/minute of 90°C water indicate that at least 
one good aquifer is present at shallow depths within this reservoir. 
Resistivity surveys suggest that the reservoir is approximately 50 m 
thick. Deeper hot water reservoirs may also be contained in the 
thick sedimentary section identified by seismic and gravity surveys, 
but they have not as yet been located by our initial resistivity sur- 
veys. The power presently being dissipated from the upper 50 m of 
the system is a minimum of 350 megawatts. 


30306 Trace element geochemical zoning in the Roosevelt 
Hot Springs thermal area, Utah. Christensen, O.D.; Moore, 
J.N.; Capuano, R.M. (Univ. of Utah Research Inst., Salt 
Lake City). Contract AC07-80ID12079. Transactions - Geo- 
thermal Resources Council ; 4: 149-152(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Chemical interaction of thermal brines with reservoir rock in 
the Roosevelt Hot Springs thermal area has resulted in the develop- 
ment of distinctive trace element signatures. Geochemical analysis 
of soil samples, shallow temperature-gradient drill hole cuttings and 
deep drill hole cuttings provides a three-dimensional perspective of 
trace element distributions within the system. Distributions of As, 
Hg and Li provide the clearest expression of hydrothermal activity. 
Comparison of these distributions suggests that Li, followed by As 
and Hg, are progressively deposited by outward flowing, cooling, 
thermal fluids. Hg, in contrast to As and Li, is distributed only 
within the outer portions of the thermal system where temperatures 
are less than about 225°C. Heating experiments indicate that exten- 
sive Hg remobilization in Roosevelt samples occurs at temperatures 
as low as 200° to 250°C. This suggests that the distribution of Hg 
largely reflects the present system thermal configuration and that 
this distribution may be a useful soild geothermometer. 


30307 Geochemical investigations at Edgemont, South 
Dakota. Knirsch, K.F.; Carda, D.D. (South Dakota School 
of Mines and Technology, Rapid City). Transactions - Geo- 
thermal Resources Council ; 4: 165-168(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Average temperature-depth gradients in wells penetrating 
the Mississippian Madison Limestone in Edgemont, South Dakota, 
are 4.7°C/100 m, whereas the average gradient in the Black Hills 
area is 2.6°C/100 m. Chemical analyses of ground water from 
forty-one Madison wells and springs were obtained to define the 
geochemical characteristics of the low-temperature (< 60°C) geo- 
thermal system. The results of these analyses show that ground 
water from wells with high temperature-depth gradients is a sodium 
chloride-calcium sulfate type, and has concentrations of silica, lith- 
ium, and cobalt which are significantly higher than those which are 
found in all other waters sampled. 


30308 Water geochemistry at Castle Hot Springs, Arizo- 
na, Satkin, R.L.; Wohletz, K.H.; Sheridan, M.F. (Arizona 
State Univ., Tempe). Contract FI07-79I1D12009. Transac- 
tions - Geothermal Resources Council ; 4: 177-180(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A geochemical survey of springs and wells in the Castle Hot 
Springs area, Arizona, shows that three groups of waters can be 
distinguished by salinity and chemistry. The thermal waters of 
Group I range from 640 to 820 ppM TDS, and the waters contain 
high concentrations of SiOz, Li*, and F~. The non-thermal waters 
of Group II range from 380 to 580 pM TDS and contain low con- 
centrations of SiOz, Li*, and F~. The non-thermal waters of Group 
III range from 1600 to 1650 ppM TDS and contain the highest con- 
centrations of Li*, Cl-, and SO,/sup =/. The discrepancy between 
the low measured surface temperature at Castle Hot Springs, and 
the high temperature estimated from chemical geothermometry 
suggest thermal waters may have cooled either by conduction, boil- 
ing or mixing. The chalcedony mixing model yields a reservoir 
temperature of 95°C and a cold water fraction of 56%. 
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30309 Water and gas chemistry from HGP-A geothermal 
well; January 1980 flow test. Thomas, D.M. (Hawaii Inst. of 
Geophysics, Honolulu). Transactions - Geothermal Resources 
Council ; 4: 181-184(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A two-week production test was conducted on the geother- 
mal well HGP-A. Brine chemistry indicates that approximately six 
percent of the well fluids are presently derived from seawater and 
that this fraction will probably increase during continued produc- 
tion. Reservoir production is indicated to be from two chemically 
distinct aquifers: one having relatively high salinity and low pro- 
duction and the other having lower salinity and producing the bulk 
of the discharge. 


30310 Geochemistry at Momotombo, Nicaragua: one 
aspect in a geothermal field case history. Tonani, F.B. (Geo- 
chemex, Orinda, CA); Teilman, M.A. Contract RAO7- 
79ET27077. Transactions - Geothermal Resources Council ; 4: 
193-196(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The Momotombo area was chosen for geothermal develop- 
ment after a number of sites were investigated in western Nicara- 
gua. Geothermometry from several springs at Momotombo indicat- 
ed subsurface temperatures might range from 153° to 200°C. The 
geothermometers in subsequent deep exploration wells and meas- 
ured temperatures were much higher, suggesting the surface ther- 
mal waters re-equilibrated with the near-surface environment. Pre- 
liminary interpretation of some 1979 flow test data shows a change 
in the flow regime of some wells. Other subtle changes such as cor- 
related variations between SiOz and K or salinity and Mg shifts, 
could result from a change in flow among producing horizons. 
Geochemical temperatures based on the recent data ranged from 
210° to 324°C. The Na-K, Ca-Na, Ca-K geothermometers were 
used and seem adequate for monitoring the field. Comparison of the 
boron content in liquid and steam phases allowed estimates to be 
made of water-steam separation temperatures in those wells where 
a change in flow regime occurred. The main body of data is given 
in a synoptic table. 


30311 Correlation of silica heat flow and temperature 
gradients, central and western New York. Hilfiker, K. 
(SUNY/Buffalo, Amherst, NY); Hanley, C.; Hodge, D.; 
Morgan, P.; Maxwell, J.; Swanberg, C. Transactions - Geo- 
thermal Resources Council ; 4: 209-212(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The correlation between chemical geothermometers and 
temperature gradients from bottom-hole temperatures in central and 
western New York indicates that the silica heat flow interpretation 
technique is useful in detecting areas of elevated heat flow but the 
method may not always be able to precisely locate the anomalous 
zone. A revised geothermal gradient map that corrects for transient 
thermal disturbances due to drilling shows three distinct geothermal 
anomalies near East Aurora, Cayuga and Elmira, NY. Gradients 
over the entire area range from 24°C/km to about 36°C/km over 
these anomalies. A silica heat flow map has been contoured from a 
data set of over 500 values and shows a good correlation with the 
temperature gradient map for the Cayuga anomaly. The East 
Aurora and Elmira anomalies are not distinctly defined by the silica 
heat flow. 


30312 Seismic refraction and gravity surveys of Pilgrim 
Springs KGRA, Alaska. Lockhart, A.; Kienle J. (Univ. of 
Alaska, Fairbanks). Contract FC07-79ET27034. Transactions 
- Geothermal Resources Council ; 4: 213-216(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Pilgrim Springs KGRA is located in a major northeast- 
trending tectonic depression on the Seward Peninsula, Alaska. Re- 
fraction has identified a layer which coincides with a hot artesian 
aquifer in hydrothermally cemented sediments. The presence of a 
hydrothermal cap rock is possible but not proven. Crystalline bed- 
rock lies at least 200 m beneath the springs, dropping to possibly 
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500 m in depth immediately to the southwest in what appears to be 
a trough bounded by normal faults on the north, south and east. 
Pilgrim Springs are situated over the intersection of the two faults 
at the northeastern corner of this trough, suggesting that one or 
both faults are acting as conduits to the springs. Pilgrim Springs are 
associated with extensional tectonics and recent alkalic volcanism 
suggestive of active rifting in the region. 


30313 Summary of the geology and geophysics of the San 
Emidio KGRA, Washoe County, Nevada. Mackelprang, C.E.; 
Moore, J.N.; Ross, H.P. (Univ. of Utah Research Inst., Salt 
Lake City). ‘Contract AC07-801D12079. Transactions - Geo- 
thermal Resources Council ; 4: 221-224(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 


Lake City, UT, USA (9 Sep 1980). 
Geologic mapping, 4 gradient drilling, electrical resis- 


tivity surveys, and gravity data interpretation define a north-trend- 
ing Basin and Range fault which acts as the principle conduit for 
hydrothermal fluids at San Emidio. There is a possibility that this 
principle conduit has not been intersected in the drilling to date. 
The maximum temperature recorded to date is 262°F. The low ap- 
parent reservoir temperatures have reduced interest in exploration 
for an electrical power quality resource. An economic evaluation 
for using the hydrothermal fluids in industrial processing is now un- 
derway. 


30314 Geothermal exploration at the Tuscarora prospect 
in Elko County, Nevada. Pilkington, H.D.; Lange, A.L.; 
Berkman, F.E. (AMAX Exploration, Inc., Wheat Ridge, 
CO). Contract AC08-79ET27011. Transactions - Geothermal 
Resources Council ; 4: 233-236(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake oY UT, USA (9 Sep 1980). 

Tuscarora prospect was discovered in 1977 at the north 
end of Independence Valley approximately 90 kilometers north- 
northwest of Elko, Nevada. Independence Valley is a fault basin on 
the west side of Independence Range in the area where the Basin 
and Range structure abut with the Snake River downwarp. Geo- 
thermal manifestations include over twenty-five thermal springs 
which issue along a 4.8 kilometer linear zone trending north-north- 
east. A siliceous sinter deposit is present for about 1.6 kilometers 
along the zone. Water chemistry using a mixing model indicates a 
minimum subsurface temperature of 216°C. 


30315 Hueco tanks: an initial evaluation of a potential 

area near El Paso, Texas. Taylor, B.; Roy, R.F.; 

Hoffer, J.M. (Univ. of Texas, El Paso). Transactions - Geo- 

thermal Resources Council ; 4: 253-256(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 


Lake City, UT, USA (9 Sep 1980). 
A potential geothermal resource about 40km northeast of El 


Paso, Texas is under investigation. The presence of old hot wells 
indicated the area of interest, and a geochemical survey outlined 
the possible geothermal anomaly. A shallow drilling program has 
revealed gradients consistently over 100°C/km and as high as 
300°C/km on the Texas side of the state line, and a 300m hole 
yielded a heat flow of 8.3 H.F.U. in the limestone bedrock. Electri- 
cal soundings have shown the presence of a shallow conductive 
layer (probably hot and/or mineralized water) and a recently com- 
pleted gravity survey delineates the faulting pattern apparently re- 
sponsbile for the uprise of thermal waters. Indications are presently 
not for an electricity-grade resource, but of a hot water reservoir, 
with temperatures maybe reaching 120 to 140°C. 


30316 Electrical resistivity survey of the Pilgrim Springs 
area, Alaska. Wescott, E.; Sydora, R.; Peace, J.; 
khart, A. A. Univ. of Alaska, Fairbanks). Contract FC07- 
79ET27034. Transactions - Geothermal Resources Council ; 4: 

257-259(Sep 1980). (CONF-800920—). 
From Geothermal Resource Council annual meeting; Salt 

Lake City, | UT, aA (9 Sep 1980). 

grim Springs is located on the Seward Peninsula about 50 
miles north of Nome, Alaska. A case history of the use of electrical 
resistivity to delineate a geothermal reservoir and for drilling rec- 
ommendations is presented. Pilgrim Springs water, being saline, has 
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an electrical resistivity value of 1 1-m, providing an ideal contrast 
for resistivity definition of the reservoiz. In 1979 several deep 
Schlumberger and co-linear dipole-dipole surveys were run in and 
near the 1.5 km? thaw window. The results suggest that there is a 
pancake-shaped reservoir near the surface, approximately 50 m 
thick, which has the shape of the thaw window but is thicker and 
deeper to the north under the Pilgrim river. The conduit is suspect- 
ed to be a small feature which is difficult to find under the near- 
surface, low-resistivity reservoir. 


30317 Upgrading the acoustic borehole televiewer for 
geothermal fracture mapping. Heard, F.E. (Sandia National 
Labs., Albuquerque, NM). Contract AC04-76DP00789. 
Transactions - Geothermal Resources Council ; 4: 341-344(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The importance of fracture characterization in geothermal 
logging has long been recognized. The acoustic borehole televiewer 
is probably the single most useful tool for determining location, ori- 
entation, and characterization of fractures. However, since the tele- 
viewer was developed for low temperature oil and gas exploration, 
it has not been capable of reliable operation at geothermal tempera- 
tures. The theory of operation of the acoustic televiewer, the prob- 
lems associated with its operation at both high and low tempera- 
tures, and a program to upgrade the tool are reviewed. Major re- 
sults of the program have been: (1) a high temperature acoustic 
transducer, (2) an improved acoustic window, (3) more reliable 
electronics, and (4) the elimination of troublesome slip rings. 


30318 Upgrading Amerada-type survey clocks for high- 
temperature geothermal service. Major, B.H.; Witten, C.L. 
(Sandia National Labs., Albuquerque, NM). Transactions - 
Geothermal Resources Council ; 4: 361-264(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The Amerada type subsurface recording gauges have been 
used by the oil and gas industry for many years. These mechanical 
logging instruments are currently used by the growing goethermal 
industry. As the gauges were designed for service in low-tempera- 
ture oil and gas wells, a significant number of failures are occurring 
at elevated geothermal temperatures. The spring driven mechanical 
survey clocks appear to be the primary cause of the failures. The 
clock mechanisms tend to stop or lock-up when exposed to tem- 
peratures as high as 300°C. This paper summarizes a project that 
was undertaken to upgrade the survey clocks to 300°C capability. 
The major problems causing clock failure were indentified and cor- 
rected by straightforward design modifications together with spe- 
cial lubrication of the moving parts. Several clocks so modified per- 
formed reliably, both during laboratory oven tests and during field 
tests that were performed in actual geothermal wells at tempera- 
tures up to 330°C. 


30319 Temperature dependence of permeability. Gobran, 
B.D.; Brigham, W.E.; Sanyal, S.K. (Stanford Univ., CA). 
Transactions - Geothermal Resources Council ; 4: 397-400(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Permeability is an important reservoir parameter affecting 
the production of fluids from and the injection into reservoirs. This 
work indicates that permeability of a reservoir rock is a function of 
temperature. Since permeability is normally measured at room con- 
ditions, laboratory estimates could deviate greatly from actual res- 
ervoir conditions. Use of such erroneous data may cause large 
errors in reservoir simulation or production forecast. The absolute 
permeability of confined Ottawa sand to water has been measured 
as a function of temperature. To minimize assumptions, the density- 
viscosity ratio of the core efflux is measured and used in the calcu- 
lation of permeability. An analysis of the errors inherent in these 
measurements is incorporated in each calculation and this shows 
that the observed non-reversible permeability reduction with tem- 
perature increase is significantly greater than the experimental 
error. 
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30320 Geophysical investigations at Momotombo, Nicara- 
gua. Cordon, U.J.; Zurflueh, E.G. (International Engineer- 
ing Co., Inc., San Francisco, CA). Contract 07- 
79ET27077. Transactions - Geothermal Resources Council ; 4: 
447-450(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The Momotombo geothermal field in Nicaragua was investi- 
gated in three exploration stages, using a number of geophysical 
techniques. Stage 1 of the investigations by Texas Instruments, Inc., 
(1970) located and delineated a potential geothermal field, with the 
dipole mapping surveys and electromagnetic soundings being most 
effective. Stage 2 of the investigations, performed in 1973 by the 
United Nations Development Program (UNDP), outlined the resis- 
tivity anomalies in the area west of the previously selected field; 
Schlumberger VES soundings and constant depth profiling (SCDP) 
proved most useful. During Stage 3 of the investigations, Electro- 
consult (ELC) performed 20 additional Schlumberger VES sound- 
ings as part of the 1975 plant feasibility studies. Results of these 
geophysical techniques are summarized and their effectiveness 
briefly discussed. 


30321 Rn and Hg surveys: geothermal exploration in 
N.E., Maui, Hawaii. Cox, M.E.; Cuff, K.E. (Univ. of 
Hawaii, Honolulu). Contract AS07-78ID01713. Transactions 
- Geothermal Resources Council ; 4: 451-454(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Regional assessment for geothermal potential in Hawaii indi- 
cated thermal alteration of shallow groundwater in northeast Maui. 
Studies within the area, the lower north rift of Haleakala volcano, 
include the measurement of ground Rn emanation, soil Hg concen- 
tration and soil pH. Anomalous results from these geochemical 
techniques are reasonably coincident, and are located over the 
western boundary of the rift structure. These studies suggest 
anomalous subsurface temperatures associated with the rift and con- 
sequent enhancement of ground gas outgassing. Further surveys, 
both geochemical and geophysical, are currently being carried out 
to confirm these conclusions. 


30322 Well-site evaluation of logs from a geothermal 
well. Sanyal, S.K. (Stanford Univ., CA); Gardner, M.; 
Koenig, J.B.; McIntyre, J. Transactions - Geothermal Re- 
sources Council ; 4: 471-474(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 ~~ 1980). 

The case history of a well-site analysis of a suite of logs 
from a moderate temperature (350°F) geothermal well is presented. 
From logs and drill cuttings data, a set of diagnostic criteria for 
each of the lithologic types in the well was developed. From these 
criteria a lithologic zonation of the reservoir was derived. Using a 
set of fracture detection criteria based on all availiable well logs, 
the probability of occurrence of fractures at various depths was 
qualitatively evaluated. Although the mud log showed significant 
methane concentration, the detection and estimation of reservoir 
gas content from well logs was not successful because of data limi- 
tation. The equilibrium formation temperature was estimated from 
logs but is not discussed in detail. 


30323 Computer analysis of a limited well log suite in a 
geothermal well: a case history. Sanyal, S.K. (Stanford 
Univ., CA); Wells, L.E.; Cleneay, C.; Mathews, M. Transac- 
tions - Geothermal Resources Council ; 4: 475-478(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The case history of analysis of a limited logging. suite (densi- 
ty, sonic, gamma ray, caliper and temperature) from a geothermal 
well with a complex mixture of sedimentary and igneous lithologies 
is presented. The drill cuttings description listed at least nineteen 
lithologic types. Starting with the drill cutting description and digi- 
tized log data, a detailed lithologic zonation of the well was 
achieved by systematic analysis of the clustering of data points on 
crossplots. Because of the large number of lithologic types and a 
limited logging suite, quantitative estimates of the various lithologic 
components and porosity could not be obtained. However by com- 
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paring all log responses and lost circulation data, the porous zones 
could be identified. An estimate of mechanical strength of various 
zones from density and sonic logs correlated well with caliper log 
and physical characteristics expected of various lithologies. 


1504 Legal And Institutional Aspects 


30324 (DOE/SF/10854—T1) Measurement of attitudes 
toward commercial development of geothermal energy in Fed- 
eral Region IX. Final report. (Market Facts, Inc., Arlington, 
VA (USA)). Jun 1981. Contract AC03-80SF10854. 559p. 
NTIS, PC A24/MF AO1. Order Number DE81028442. 

A survey was conducted of ten target study groups and sub- 
groups for Klamath Falls, Oregon, and Susanville, California: local 
government, current and potential industry at the site, relocators to 
the site, current and potential financial community, regulators, and 
current and potential promoters and developers. The results of 
benchmark attitudinal measurement is presented separately for each 
target group. A literature review was conducted and Macro-envi- 
ronmental attitudes of a sample of local government and industry 
personnel at the sites were assessed. An assessment of capabilities 
was made which involved two measurements. The first was a mea- 
surement of a sample of promoters, developers, and industrial serv- 
ice companies active at the site to determine infrastructure capabili- 
ties required by industry for geothermal plants. The second mea- 
surement involved analyzing a sample of industry management in 
the area and defining their requirements for plant retrofit and ex- 
pansion. Finally, the processes used by the study group to analyze 
information to reach commitment and regulatory decisions that sig- 
nificantly impact on geothermal energy projects at the site were 
identified and defined. , 


30325 Grand scheme for the geothermal industry in the 
Imperial Valley. Vetter, O.J. (Vetter Research, Costa Mesa, 
CA); Nicholson, R.W. Contract AC03-79ET27146. Transac- 
tions - Geothermal Resources Council ; 4: 695-698(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The geothermal industry is confronted with a number of 
technical, economical, environmental and political problems. A sce- 
nario for solving most of these problems is described. It is the opin- 
ion that treating only one kind of problem should not be attempted 
without considering each problem as an integral part of an entire 
geothermal project. An over-all concept to attack and/or solve 
most pertinent problems as a whole is described. A piece-meal ap- 
proach to attack various problems individually and out of context 
will cause further delays and economic hardship during the devel- 
opment of geothermal resources within the United States. 


30326 Status of DOE’s international cooperative efforts 
in geothermal energy. Metzler, J.E. ate of Energy, Wash- 
ington, DC). Transactions - Geothermal Resources Council ; 
4: 811-813(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The US Department of Energy is involved with bilateral ar- 
rangements with Italy, Mexico, New Zealand and Japan, and in 
three multilateral International Energy Agency Agreements. These 
activities provide each participant technical benefit, and serve to 
accelerate the introduction of geothermal energy utilization world- 
wide as well as serving foreign policy objectives. The chief benefit 
to the Department of Energy has probably been to its reservoir 
modelling efforts, which have been improved and evaluated by em- 
ploying the data and case histories provided by various countries. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 30410 


30327 (LBL—11133) Price estimates of hot-water geo- 
thermal energy. Howard, J.H. (Lawrence Berkeley Lab., 
CA (USA)). Feb 1981. Contract W-7405-ENG-48. 22p. 
NTIS, PC A02/MF A0O1. Order Number DE81028910. 

A generalized price equation for hot water geothermal 
energy has been developed. The equation is based on analysis of 
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proposed plans for use of geothermal energy to displace specific 
quantities of fossil fuels. The equation is useful in starting negotia- 
tions for sale of heat from a hot water resource and is necessary in 
any reserve valuation in the absence of a firm sales contract. The 
sales price of the only known hot water geothermal energy sales 
contract is presently 0.082 mills/lbm and compares with 0.079 
mills/1bm according to the proposed equation. 


30328 Extraction timing and economic incentives for geo- 
thermal reservoir management. Golabi, K. (Woodward- 
Clyde Consultants, San Francisco, CA); Scherer, C.R. Con- 
tract E476-S-03-0034PA248. Journal of Environmental Eco- 
nomics and Management ; 8: No. 2, 156-174(Jun 1981). 

This article considers the best extraction program for a hot- 
water geothermal reservoir with emphasis on the optimal time to 
begin extraction. Using a production function relating the rate of 
extraction to the quality of produced energy, an operational model 
is presented that gives the best time to begin production, the opti- 
mal pumping rate, and the best planning horizon. Also investigated 
is the effect of economic parameters and incentives on these deci- 
sion variables. This paper studies some means by which regulatory 
agencies can influence the timing and rate of exploitation of geo- 
thermal energy by manipulating economic incentives, and provides 
information for both public and private decision making in the man- 
agement of this resource. 11 references, 3 figures, 2 tables. 


30329 Geothermal Loan Guaranty Program: recommen- 
dations for improvement including new simplified application 
procedures for small projects. Meyer, R.T.; Coe, B.A.; Nasr, 
L.H.; Bixler, M.:(Western Energy Planners, Ltd., Denver, 
CO). Transactions - Geothermal Resources Council ; 4: 751- 
753(Sep 1980). (CONF-800920—). 

From Geothermal Resource’ Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

e Geothermal Loan Guaranty Program was established 
by Congress in 1974 to assist industry with the financing require- 
ments for the development and commercialization of geothermal 
energy. It was the only substantive federal aid program to an 
emerging technology at that time. Yet in six years (as of April 
1980) only four projects have been approved for a loan guaranty, 
three of which are electric projects and one is a small direct ther- 
mal application. Many small business/small project energy produc- 
ers, developers, and users have found or concluded that they 
cannot qualify for a geothermal loan guaranty. This paper reports 
the results and recommendations of a comprehensive evaluation of 
the GLGP from the perspective of the small business/small project 
entrepreneur and from the practices of the small to medium size 
lending institutions. The findings are divided into administrative, 
regulatory and legislative recommendations. 


30330 Alternate energy investment decision modelling: 
the case of geopressured-geothermal investment decisions. 
Prestwood, D.C.L.; Duffy, J.M.; Stone, M.; Vanston, J.H. 
Jr. (Univ. of Texas, Austin). Transactions - Geothermal Re- 
sources Council ; 4: 755-757(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

is decision modelling project utilizes multiattribute utility 

theory to capture both the economic and non-economic criteria po- 
tential geopressured-geothermal resource developers utilize to reach 
a decision to participate, or not, in a venture such as geopressured- 
geothermal development. Knowledge from this work will be uti- 
lized in conjunction with a geopressured-geothermal economic 
model to determine effects of various incentive schemes proposed 
to expedite the development of the geopressured-geothermal re- 
source along the Texas-Louisiana Gulf Coast. 


1506 Environmental Aspects And Waste Disposal 


30331 (DOE/ET/28443—T11) SDG and E/ERDA Geo- 
thermal Loop Experimental Facility. Brine reinjection pump 
report. Bishop, H.K; Bricarello, J.R.; Enos, F.L.; Hodgdon, 
N.C.; Jacobson, W.O.; Li, K.K.; Lombard, G.L.; Mulliner, 
D.K.; Swanson, C.R. (Cornell Univ., Ithaca, NY (USA)). 
Jan 1977. Contract AC03-76ET28443. 62p. NTIS, PC A04/ 
MF AO1. Order Number DE81024241. 
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The physical description of the pump and its history of oper- 
ation and maintenance from May through December, 1976 are pre- 
sented. A detailed discussion of modifications made to the pump is 
included. Summaries regarding the compatibility of the pump with 
the GLEF operation are included. (MHR) 


30332 (LBL—11271) Geothermal-subsidence research 
program plan and review. Goldstein, N.E.; Noble, J.E.; 
Simkin, T.L. (Lawrence Berkeley Lab., CA (USA)). Sep 
1980. Contract W-7405-ENG-48. 49p. NTIS, PC A03/MF 
AO1. Order Number DE81028551. 

The revised Geothermal Subsidence Research Plan (GSRP) 
presented here is the result of two years of research based on the 
recommendations of a technical advisory committee and on the 
DOE/DGE'’s wish to include specific components applicable to the 
geopressure resources on the Gulf Coast. This revised plan de- 
scribes events leading up to FY 1979 and 1980 and the resulting re- 
search activities completed for that period. At the time of this writ- 
ing most of the projects are completed; this document summarizes 
the accomplishments of the GSRP during FY 1979 and 1980 and 
includes recommendations for the FY 1981 and 1982 programs. 


30333 Final environmental impact report. Part I. Pacific 
Gas and Electric Company Geysers Unit 16, Geothermal 
Power Plant, Lake County, California. Sacramento, CA; 
California Energy Commission (1981). 363p. (NP— 
1903673). 

The environmental analysis includes the following: geology, 
soils, hydrology, water quality, vegetation, wildlife, air resources, 
health and safety, noise, waste management, cultural resources, land 
use, aesthetics, socioeconomics, public services, transportation, and 
energy and material resources. Also included are: the project de- 
scription, a summary of environmental consequences, and alterna- 
tives to the proposed action. (MHR) 


30334 Final environmental impact report. Part II. Pacific 
Gas and Electric Company Geysers 16 to Lakeville transmis- 
sion line and Lakeville to Sobrante transmission line. Chavez, 
D. Sacramento, CA; California Energy Commission (1981). 
439p. (NP—1903670). 

The purpose of this Environmental Impact Report (EIR) is 
to provide the general public and the decision makers with informa- 
tion concerning the significant environmental effects of the pro- 
jects, the manner in which significant effects of the projects may be 
mitigated, and any feasible alternatives to the projects. A significant 
effect on the environment means a substantial or potentially sub- 
stantial adverse change in the environment. The sections of the 
EIR discuss the projects as proposed by PG and E, and the envi- 
ronmental analysis of the projects. Sections on the natural and 
social environments of the proposed projects and their surrounding 
areas consist of descriptions of the setting, discussions of the ad- 
verse and beneficial consequences of the project, and potential miti- 
gation measures to reduce the effects of adverse impacts. The EIR 
includes discussions of unavoidable adverse effects, irreversible 
changes, long-term and cumulative impacts, growth-inducing ef- 
fects, and feasible alternatives to the project. The significant im- 
pacts resulting from the construction and operation of the three 
transmission lines are the loss of vegetation, disturbance to archae- 
ological and historic resources, and visual intrusion. The spare 
transmission capacity of the proposed Castle Rock to Lakeville and 
Lakeville to Sobrante lines will accommodate the power produced 
by approximately 12 additional 110 MW geothermal power plants 
in The Geysers KGRA without the need for additional major 
transmission lines. Such additional development would contribute 
significantly to the cumulative impacts. 


30335 Raft River geothermal site: a reinjection study. 
Ahmed, U.; Wolgemuth, K.M.; Abou-Sayed, A.S.; Schatz, 
J.F.; Jones, A.H. (Terra Tek, Inc., Salt Lake City, UT). 
Contract AC0O7-77ET29301. Transactions - Geothermal Re- 
sources Council ; 4: 385-388(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Analysis of transient pressure tests combined with spinner 
surveys and a knowledge of the geology of the area have allowed 
us to define the injectivity potential of the Raft River geothermal 
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site. The present two injection wells will allow approximately two 
to four months of injection at the required rate of 2500 gpm with- 
out fracturing the formation. A numerical simulator has been used 
to model the injection portion of the reservoir to investigate op- 
tions such as hydraulic fracturing or the drilling of an additional 
well to provide sufficient subsurface disposal. 


30336 Fracture acidization study of calcareous siltstone 
from a geothermal reservoir. Wolgemuth, K.M.; Abou- 
Sayed, A.S.; Ahmed, U.; Schatz, J.F.; Jones, A.H. (Terra 
Tek, Inc., Salt Lake City, UT). Contract ACO7-77ET28301. 
Transactions - Geothermal Resources Council ; 4: 431-433(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Laboratory tests have been performed to evaluate the effects 
of hydrochloric and acetic acids on fracture conductivity at in situ 
conditions. This work was done on core samples of calcereous sil- 
stone from the Salt Lake Formation (the injection horizon) at the 
Raft River geothermal area to assess whether an acid hydraulic 
fracture would improve injectivity. Acid treatment resulted in re- 
duced fracture conductivity caused by partial dissolution of the cal- 
cite matrix and the subsequent closure of the fracture. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 30349, 30409 


30337 (DOE/ET/28443—T13) 1974 geothermal field 
tests at the Niland Reservoir in the Imperial Valley of Cali- 
fornia, (San Diego Gas and Electric Co., CA (USA)). 1974. 
Contract AC03-76ET28443. 156p. NTIS, PC A08/MF AOl1. 
Order Number DE8 1026446. 

The phases of the 1974 geothermal field tests at the Niland 
Reservoir in the Imperial Valley of California are documented. The 
following tests are included: separator, steam scrubber, steam tur- 
bine, heat exchanger, packed heat exchanger, corrosion, chemical 
cleaning, and control and instrumentation. (MHR) 


30338 (EGG-GTH—5456) Condensing curves for a 
number of mixed-hydrocarbon working fluids. Denmuth, O.J. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Jul 1981. Con- 
tract AC07-761D01570. 37p. NTIS, PC A03/MF AOl1. 
Order Number DE81028654. 

Condensing curves are presented for a number of two-com- 
ponent mixed hydrocarbon working fluids which are potentially 
usable in binary geothermal cycles. Performance of geothermal 
thermodynamic cycles incorporating these fluids has been evaluated 
under separate cover; two figures summarizing the results of those 
evaluations have been included here for continuity. The purpose of 
this report is: first, to document the condensing curves which were 
used in the mixed fluid cycle analyses, and second, to provide back- 
ground useful in the preliminary evaluation of heat rejection sys- 
tems for advanced geothermal electric power plants utilizing mixed 
hydrocarbon working fluids. Some concluding remarks are present- 
ed. 


(EGG-M—03281) Raft River geothermal facility. 
Whitbeck, J.F. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 1981. Contract AC07-76I1D01570. 7p. (CONF- 
8106135—1). NTIS, PC A02/MF AOl. Order Number 
DE81028276. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

An update on the power conversion activities at the SMW(e) 
pilot plant, the 60kW/(e) binary system, and the water treatment lab- 
oratory located at the Raft River Facility is presented. 


30340 (ORNL/TM—7797) Condensation of Refrigerant- 
11 on the outside of vertical enhanced tubes. Domingo, N. 
(Oak Ridge National Lab., TN (USA)). Aug 1981. Contract 
W-7405-ENG-26. 90p. NTIS, PC AOS/MF AOl. Order 
Number DE8 1026085. 

Experiments were conducted to determine heat transfer per- 
formance of single vertical tubes with Refrigerant-11 condensing on 
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its outside surface. Twelve enhanced (fluted, spiraled, roped, and 
corrugated) tubes of 2.54-cm (1-in.) nominal outside diameter and 
1.2-m (4-ft) length were tested. Several of the tested tubes featured 
internal enhanced geometries. A previously tested smooth tube 
served as the basis for comparison. Composite heat transfer coeffi- 
cients (coefficients that include the resistances of both the condens- 
ing film and the tube wall), based on the total tube outside surface 
area, ranged from 850 to 6530 W/m? . K (150 to 1150 Btu/h . ft?. 
°F) over the heat flux range of 5675 to 31,375 W/m? (1800 to 9950 
Btu/h . ft”). The primary conclusions from this study are: (1) for a 
given heat flux, an external fluted tube can increase composite con- 
densing heat transfer coefficients by up to 5.5 times the smooth 
tube values, giving better condensing performance than any of the 
other geometries tested; (2) further increase in composite condens- 
ing coefficients can be achieved by using skirts to divide the fluted 
tube into equal condensing lengths; and (3) for a given overall tem- 
perature difference and water flow rate, internal flutes can increase 
the overall performance by up to 17% over that for a tube with 
identical outside flutes and a smooth inside surface. 


Progress report on HGP-A wellhead generator 
feasibility project. Chen, B.H. (Univ. of Hawaii, Honolulu); 
Lopez, L.P.; Kuwada, J.T.; Farrington, R.J. Contract 
AC03-78ET28420. Transactions - Geothermal Resources 
Council ; 4: 491-494(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 


Lake City, » USA (9 Sep 1980). 
HGP-A Well underwent a substantial workover last fall. 


A new tie-back 7” casing was installed from surface to 3000 ft. A 
two-week test was conducted in January, 1980, with full hydrogen 
sulfide and noise abatement. Preliminary test results showed a slight 
increase in total mass flow. Both noise and odor abatement were 
shown to be very effective. As a result of the two week test, some 
changes have been made to the final design, and the projected plant 
on-line date has been extended to March 31, 1980. 


30342 Assessment of geothermal energy as a power 
source for US aluminum reduction plants. Davis, A.E.; En- 
derlin, W.1.; Balhnik, D.E.; Jacobson, J.J.; Weakley, S.A. 
(Battelle Pacific Northwest Lab., Richland, WA). Transac- 
tions - Geothermal Resources Council ; 4: 495-498(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake oy. UT, USA (9 Sep 1980). 

¢ technical and economic feasibility of using geothermal 

resources as a primary power source for US aluminum reduction 
plants was assessed. The principal objective was to explore the po- 
tential for providing geothermally generated electric power to ex- 
isting smelters in the Pacific Northwest. Also evaluated were the 
possibiities of supplying existing smelters in the Gulf Coast area, as 
well as supplying new smelters located at or near a geothermal re- 
source. While not conclusive, the study results strongly suggest that 
it is both technically and economically feasible to power an existing 
smelter in the Northwest using electricity generated at Roosevelt 
Hot Springs, Utah. It was therefore concluded that detailed, site- 
specific feasibility studies are justified and should be undertaken. 
Further, it was concluded that it would not generally be feasible to 
operate either existing Gulf Coast smelters or newly constructed 
smelters using geothermal electric power. 


30343 Baca Data Dissemination Program. Sherwood, 
P.B.; Marquis, M.A. Transactions - Geothermal Resources 
Council ; 4: 531-532(Sep 1980). (CONF-800920—). 

From Geothermal 1 Council annual meeting; Salt 
Lake City, my = 9 Loe = 

Under thermal Demonstration Power Plant 
Cooperative prokn-| large amounts of data are to be organized 
and disseminated to the public. The purpose of the Baca Data Dis- 
semination Program is to link the project data sources to a poten- 
tially broad spectrum of information users. Major sources of project 
data include the power plant, the production system, and all associ- 
ated geological, geophysical, subsurface, environmental, legal and 
financial data. Potential users of these data primarily include indus- 
trial organizations such as utilities, resource developers, architect- 
engineering firms, and financial institutions. An Information Desse- 
mination Plan is presently in preparation which will define the link 
between project data sources and potential information users. 
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30344 Geothermal application of heat exchanger design 
for desalination plants. Fritzler, E.A.; Coury, G.E. (Coury 
and Associates, Inc., Lakewood, CO). Transactions - Geo- 
thermal Resources Council ; 4: 561-564(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Heat exchangers can be a very costly part of modern geo- 
thermal plants for either electric or direct heat applications. To 
make maximum use of technology transfer from other industries, 
and to minimize as much as possible the need to duplicate previous 
work, this report has been prepared to provide an analytical review 
of the very extensive literature on heat exchangers developed by 
the Office of Saline Water (OSW). The OSW accomplished a very 
large amount of significant work related to the design and perform- 
ance of large heat exchanger bundles and enhanced heat transfer 
surfaces. The exchanger design configurations that were studied in- 
clude multistage flash plant condensers, vertical tube falling film 
and upward flow evaporators, and horizontal tube spray film evap- 
orators. 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 30298, 30337 


30345 (DOE/ET/28443—T9) Niland Test Facility Star- 
tup Evaluation Task Force. (San Diego Gas and Electric 
Co., CA (USA)). Feb 1976. Contract AC03-76ET28443. 
16p. NTIS, PC A02/MF AO1. Order Number DE81024345. 

Task force recommendations that are considered essential for 
proper start up of the Niland Test Facility are presented, along 
with those desirable for start up, but not essential and those desir- 
able during operation but having no direct effect on start up. 
(MHR) 


30346 (DOE/ET/28443—T10) Niland Test Facility Star- 


tup Evaluation Task Force. (San Diego Gas and Electric 
Co., CA (USA)). Jan 1976. Contract AC03-76ET28443. 95p. 
NTIS, PC AO5/MF AO1. Order Number DE81024342. 

The following team reports are included: systems, operation, 
control, and safety; instrumentation; brine chemistry and materials 
evaluation; reservoir assessment; environment; and contingency 
analysis. (MHR) 


30347 (DOE/ET/28443—T12) Geothermal loop experi- 
mental facility. Quarterly project report, April 1, 1976-June 
30, 1976. (San Diego Gas and Electric Co., CA (USA)). 28 
Jun 1976. Contract AC03-76ET28443. lip. NTIS, PC A02/ 
MF AOl1. Order Number DE81024240. 

Operations with the Geothermal Loop Experimental Facility 
are reviewed. Inspection of the separators, scrubbers, pumps, 
valves, and controls is described. (MHR) 


30348 (DOE/TIC—1027465) Development of bushings 
and bearings for use in hot-brine pumps. Quarterly technical 
progress report No. 6, March 1-June 1, 1981. (Brookhaven 
National Lab., Upton, NY (USA); Solar Turbines Interna- 
tional, San Diego, CA (USA)). 1981. Contract AC02- 
76CHO00016. 26p. NTIS, PC A03/MF AO1. Order Number 
DE81027465. 

The nature of the problems associated with premature fail- 
ures of downhole line shaft bearings, especially those tested in the 
Imperial Valley, was studied. Problem Definition is complete. 
Phase II, 100-hour Screening Tests, is 80 percent completed with 
promising results. Significant testing procedure modifications have 
been made and are presented. 


30349 (EGG-GTH—5474) Corrosion testing of carbon 
steel in aereated geothermal brine. Suciu, D.F.; Wikoff, P.M. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Feb 
1981. Contract AC07-76ID01570. 55p. NTIS, PC A04/MF 
A01. Order Number DE81028653. 

Two major problems are associated with the use of cooled 
geothermal water as coolant for the 5 MW(e) Pilot Power Plant at 
Raft River. They are: (1) a scaling potential owing to the chemical 
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species present in solution, and (2) the corrosive nature of the geo- 
thermal water on carbon steel. A water treatment test program was 
established to reduce or eliminate these problems. Data show that 
scale can be prevented by a combination of dispersants and control- 
ling the concentration of scaling species in the circulating water. 
Corrosion cannot be controlled without a pretreatment of tubing 
material. With the pretreatment, a protective gamma iron oxide film 
is laid down on the tube surface, that with proper corrosion inhibi- 
tor additives, significantly reduces both general and pitting corro- 
sion. However, longer term testing is required to determine protec- 
tion of pitting corrosion. 


30350 (SAND—81-0036C, pp 2.1-2.26) Geothermal drill- 
ing in Cerro Prieto. Dominguez, B.; Sanchez, G. (Comision 
Federal de Electricidad de Mexico, Calexico, CA). 1981. 
NTIS, PC A23/MF AO1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

To date, 71 goethermal wells have been drilled in Cerro 
Prieto. The activity has been divided into several stages, and, in 
each stage, attempts have been made to correct deficiencies that 
were gradually detected. Some of these problems have been solved; 
others, such as those pertaining to well casing, cement, and cement- 
ing jobs, have persisted. The procedures for well completion - the 
most important aspect for the success of a well - that were based 
on conventional oil well criteria have been improved to meet the 
conditions of the geothermal reservoir. Several technical aspects 
that have improved should be further optimized, even though the 
resolutions are considered to be reasonably satisfactory. Particular 
attention has been given to the development of a high-temperature 
drilling fluid capable of being used in drilling through lost circula- 
tion zones. Conventional oil well drilling techniques have been used 
except where hole-sloughing is a problem. Sulfonate lignitic mud 
systems have been used with good results. When temperatures 
exceed 300°C (572°F), it has been necessary to use an organic poly- 
mer to stabilize the mud properties. 


30351 (SAND—81-0036C, pp 3.1-3.14) New Zealand 
geothermal investigations: drilling into the eighties. Fooks, 
E.L.D. (Ministry of Works and Development, Taupo, New 
Zealand). 1981. NTIS, PC A23/MF AOl. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Over the past 3 decades, some 243 wells (180 ms [112 mi]) 
have been drilled in various fields within New Zealand to investi- 
gate and utilize geothermal energy. This number does not include 
wells drilled for minor industrial and domestic uses. Drilling and 
completion techniques have been evolved such that no structural 
failures or uncontrollable blowouts have occurred with wells 
drilled in the past 10 years. However, there is still room for further 
improvement to effect more rapid and economical completion of 
future wells. Drilling techniques, equipment, and materials current- 
ly in use in New Zealand are described, including surface and 
downhole drilling equipment, drilling fluids, cementing, and casing 
programs, together with proposed improvements. Recent work, in- 
cluding drilling a deviated well, recementing production casing 
after the original cementing had failed, cementing a sleeve into a 
well which had broken casing, removing calcite deposition from a 
production well, and isolating a cool inflow into a well, thus bring- 
ing the well back into production, is also described. Proposals to 
modify an existing well, enabling separate production from two 
production horizons, are outlined. 


30352 (SAND—81-0036C, pp 4.1-4.10) Drilling of a 
2000 m (6562 ft) borehole for geothermal steam in Iceland. 
Ragnars, K.; Benediktsson, S. (Orkustofnun National 
Energy Authority, Reykjavik, Iceland). 1981. NTIS, PC 
A23/MF AO1. 

From International geothermal drilling and completions 


technology conference; Aibuquerque, NM, USA (21 Jan 1981). 
A description is given of the drilling and well completion of 


a 2000-metre (6562-foot) borehole drilled with an electrically driven 
Gardner Denver 700E rig. Such a borehole is typical of wells 
drilled at the Namafjall and Krafla high-temperature fields, where 
bottomhole temperatures exceed 300°C (572°F) and a 1000-metre 
(3281-foot) cemented production casing is required. Factors of im- 
portance are the drilling procedure, the blowout equipment, and 
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the casing and cementing procedure, as well as the well cost. Initial 
drilling is done with a percussion drill down to approximately 50 
metres (164 feet), and loose surface layers are cased off. Rotary 
drilling starts at this point. The rotary drilling is carried out with 
44.5-cm (17-1/2-in.) insert bits down to 300 metres (984 feet), 31.1- 
cm (12-1/4-in.) bits down to 1000 metres (3281 feet), and 21.6-cm 
(8-1/2-in.) bits down to 2000 metres (6562 feet). Directional survey- 
ing is carried out to assist in keeping the well vertical. The classifi- 
cation of blowout equipment and the design of the casing program 
depend on the steam pressure. The 34.0-cm (13-3/8-in.) anchor 
casing is set down to 300 metres (984 feet) and the 24.5-cm (9-5/8- 
in.) production casing down to 600 to 1000 metres (1969 to 3281 
feet) to seal off aquifers in the upper section as necessary. A 17.8- 
cm (7-in.) slotted liner is hung from the lower end of the produc- 
tion casing down to the bottom. The main difficulty in cementing 
the casing is the loss of circulation, which requires a stage cement- 
ing collar and perforation of the casing. The total cost of the well 
described was approximately 1 million US dollars in 1980. 


30353 (SAND—81-0036C, pp 8.1-8.26) Geothermal well 
costs and their sensitivities to changes in drilling and comple- 
tion operations. Carson, C.C.; Lin, Y.T. (Sandia National 
Lab., Albuquerque, NM). 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

A detailed analysis of the costs of drilling and completing 
geothermal wells is presented. The basis for much of the analysis is 
a computer-simulation-based model which calculates and accrues 
operational costs involved in drilling and completing a well. Geo- 
thermal well cost are discussed in general, with special emphasis on 
variations among different geothermal areas in the United States, 
effects of escalation and inflation over the past few years, and com- 
parisons of geothermal drilling costs with those for oil and gas 
wells. Cost differences between wells for direct use of geothermal 
energy and those for electric generation are also indicated. In addi- 
tion, a breakdown of total well cost into its components is present- 
ed. This provides an understanding of the relative contributions of 
different operations in drilling and completions. A major portion of 
the cost in many geothermal wells is from encountered troubles, 
such as lost circulation, cementing difficulties, and fishing. These 
trouble costs are considered through both specific examples and 
statistical treatment of drilling and completions problems. The sen- 
sitivities of well costs to variations in several drilling and comple- 
tion parameters are presented. The model makes it possible to easily 
vary parameters such as rates of penetration; bit lifetimes; bit, 
rental, or rig costs; delay times; number of cement plugs; etc. The 
effects of these variations on different types of geothermal wells are 
compared. 


30354 (SAND—81-0036C, pp 9.1-9.24) Directional drill- 
ing and equipment for hot granite wells. Williams, R.E. (Los 
Alamos National Lab., NM); Neudecker, J.W.; Rowley, 
J.C.; Brittenham, T.L. 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Directional drilling technology was extended and modified 
to drill the first well of a subsurface geothermal energy extraction 
system at the Fenton Hill, New Mexico, hot dry rock (HDR) ex- 
perimental site. Drilling equipment and techniques used in drilling 
wellbores for extraction of geothermal energy from hot granite 
were generally similar to those that are standard and common to 
hydrocarbon drilling practices. However, it was necessary to design 
some new equipment for this program; some equipment was modi- 
fied especially for this program and some was operated beyond 
normal ratings. These tools and procedures met with various de- 
grees of success. Two types of shock subs were developed and 
tested during this project. However, downhole time was limitsd, 
and formations were so varied that analysis of the capabilities of 
these items is not conclusive. Temperature limits of the tools were 
exceeded. Commercial drilling and fishing jars were improved 
during the drilling program. Three-cone, tungsten-carbide insert bit 
performance with downhole motors was limited by rapid gauge 
wear. Rotary drilling was optimized for wells EE-2 and EE-3 using 
softer (LADS 635 code) bits and provided a balance between gauge, 
cutting structure, and bearing life. Problems of extreme drill string 
drag, drill string twist-off, and corrosion control are discussed. 
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30355 (SAND—81-0036C, pp 10-1.10-8) Turbodrilling in 
the geothermal environment. Herbert, P. (Sii Dyna-Drill, 
Irvine, CA). 1981. NTIS, PC A23/MF AOI. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Geothermal drilling, historically, has presented what seemed 
to be insurmountable barriers to the efficient and extended use of 
downhole drilling motors, especially those containing elastomeric 
bearing or motor components. In addition to being damaging to 
rubber, the typical temperatures of 177° to 371°C (350° to 700°F) 
create other operating problems as well. Recent innovations, spe- 
cifically in turbodrill design, have opened heretofore unrealized po- 
tentials and allowed, for the first time, extended downhole drilling 
of geothermal wells. A considerable amount of experience has been 
obtained both in The Geysers and Imperial County areas of Califor- 
nia primarily in directional drilling applications using insert, dia- 
mond, and polycrystallines diamond compact bits. Other hot-hole 
applications are currently being drilled successfully or planned in 
other states, both on- and off-shore. The turbodrill is devoid of any 
elastomers or other temperature-sensitive materials, hence, its capa- 
bilities are closely matched to the requirements of the industry. The 
bearing assembly can withstand the rigors found in the drilling of 
typical geothermal formations and provide the performance neces- 
sary to stay in the hole, thus providing increased penetration rates 
and, hence, more economical drilling. This paper will present case 
histories of recent turbodrill performances in all areas where used. 
Furthermore, data will be presented showing the performance of 
insert, diamond, and polycrystalline diamond bits as they relate to 
the turbodrill, together with forecasts as to the potential that turbo- 
drills have to offer in accelerating and controlling the drilling of 
geothermal wells. 


30356 (SAND—81-0036C, pp 11.1-11.18) Behavior of 
polycrystalline diamond compact cutters while drilling in bot- 
tomhole conditions - field applications. Cortes, J.; Besson, A. 
(Compagnie Francaise des Petroles, Boulogne, France). 
1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Research carried out during several years on polycrystalline 
diamond compact cutters is described. The research included two 
main parts: 1) laboratory study on the behavior of polycrystalline 
diamond cutters; and 2) field applications. A drilling simulator was 
developed to show the elastoplastic destructive rock behavior 
under bottomhole conditions. Major characteristics of the simulator 
were: 1) rotating speed up to 300 rpm; 2) test pressure up to 600 
bars; 3) visualizaion of cutter action with a high-speed camera with 
up to 10,000 pictures/second; 3) measurement of cutter temperature 
while drilling; and measurements of the bit weight, torpue, rate of 
penetration, and bottomhole pressure. The results allowed the defi- 
nition of the different parameters that improve the rate of penetra- 
tion such as rake angle, clearance angle, side clearance angle, and 
cutter configuration. Following the laboratory results, new drill bits 
were designed and field tested. From the numerous tests which 
were performed in the field, it is then possible to compare standard 
bits with new bits in the same drilling conditions. Major emphasis 
was given to a study of turbodrilling and bit performance at high 
rotating speeds. 


30357 (SAND—81-0036C, pp 12.1-12.28) Geothermal 
cementing: the state of the art. Shryock, S.H. (Halliburton 
Services, Norwalk, CA); Smith, D.K. 1981. NTIS, PC A23/ 
MF AOl. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

uch emphasis today is being placed on the drilling and 

completion of steam wells. Success or failure depends greatly on 
the cementing process, which requires not only the selection of 
competent and durable materials but also the complete understand- 
ing of placement techniques. Immobile muds, crooked holes, lost 
circulation, poor centralizaton, and the inability to move pipe are 
some of the major areas which contribute to good or bad results. 
This presentation covers a state of the art of the various techniques, 
materials, and equipment being used in cementing steam wells in 
the United States and Mexico. Two new techniques which aid in 
achieving full hole coverage and in sealing lost circulation zones 
during cementing are highlighted. 
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30358 (SAND—81-0036C, pp 13.1-13.16) Current status 
of geothermal well cement development. Kukacka, L.E. 
(Brookhaven National Lab., Upton, NY). 1981. NTIS, PC 
A23/MF AOI. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

The results of a study made in 1976 indicated that the ce- 
ments used for well completion deteriorate in the geothermal envi- 
ronments and that the life expectancy of a well, and therefore the 
economics of geothermal processes, could be improved significantly 
if better materials were developed. On the basis of this assessment, 
Brookhaven National Laboratory (BNL) helped the Department of 
Energy, Division of Geothermal Energy to organize a program to 
develop materials that meet the estimated design criteria for geo- 
thermal well cements. The BNL work involves research on poly- 
mer cements and full management of an integrated program involv- 
ing contract research and industrial participation. The program 
consists of the following phases: (1) problem definition, (2) cement 
research and development, (3) property verification, (4) downhole 
testing, and (5) cementing of demonstration wells. In this paper, re- 
sults obtained in Phases 1, 2 and 3 of the work are summarized and 
the current status of the downhole testing phase presented. 


30359 (SAND—81-0036C, pp 14.1-14.18) Downhole tem- 
perature prediction for drilling geothermal wells. Mitchell, 
R.F. (Enertech Engineering and Research Co., Houston, 
TX). 1981. NTIS, PC A23/MF AOl. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Unusually high temperatures are encountered during drilling 
of a geothermal well. These temperatures affect every aspect of 
drilling, from drilling fluid properties to cement formulations. 
Clearly, good estimates of downhole temperatures during drilling 
would be helpful in preparing geothermal well completion designs, 
well drilling plans, drilling fluid requirements, and cement formula- 
tions. The thermal simulations in this report were conducted using 
GEOTEMP, a computer code developed under Sandia National 
Laboratories contract and available through Sandia. Input variables 
such as drilling fluid inlet temperatures and circulation rates, rates 
of penetration, and shut-in intervals were obtained from the Imperi- 
al Valley East Mesa Field and the Los Alamos Hot Dry Rock Pro- 
ject. The results of several thermal simulations are presented, with 
discussion of their impact on drilling fluids, cements, casing design, 
and drilling practices. 


30360 (SAND—81-0036C, pp 15.1-15.14) High tempera- 
ture geothermal elastomer compound development. Hirasuna, 
A.R. (L’Garde, Inc., Newport Beech, CA). 1981. NTIS, PC 
A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Reliable casing packer seal elastomers for the unusually 
severe geothermal environment at 260°C (500°F) did not exist in 
1976. L’Garde, Inc., was awarded a contract to fulfill this need by 
the United States Department of Energy. Successful development 
was completed in 1979. Compounds based on four different poly- 
mer systems were developed, all of which exceed the contract re- 
quirements. Successful laboratory tests above 300°C (575°F) have 
been performed with packer seals. Field tests to temperatures as 
high as 317°C (603°F) have been performed on static O-rings in a 
cablehead. Successful, dynamic, drill bit seal tests were run with a 
presoak temperature of 288°C (550°F). The successful compounds 
are based on the following polymer systems: EPDM (Nordel), 
FKM (Viton), EPDM/FKM (Nordel/Viton) blend, and propylene- 
TFE (AFLAS). Evaluation was performed on full-scale packer 
seals as well as on O-rings by L’Garde. L’Garde ran comparison 
tests against commercially available elastomers including Kalrez. 
Case experience with one or more of the developed compounds are 
presented. The applications cited include blowout preventors, dy- 
namic drill bit seals, packers, and cableheads. Finally, an effort to 
actively transfer this technology to the industry is described. 


30361 (SAND—81-0036C, pp 16.1-16.18) Drilling, com- 
pleting, and maintaining geothermal wells in Baca, New 
Mexico. Pye, S. (Union Geothermal, Santa Rosa, CA). 1981. 
NTIS, PC A23/MF AOl1. 
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From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

A 55-MWe power plant is planned for development in the 
Baca location in the Jemez Mountains of New Mexico. Union Geo- 
thermal has contracted to provide the steam for the power plant. 
This paper uses Baca Well No. 13 as a case history to describe the 
drilling methods, casing program, cementing program, and comple- 
tion methods used by Union. The discussion includes aerated-water. 
Lost circulation control in mud drilling and its effort on the subse- 
quent casing cementing program are discussed. The paper also in- 
cludes a case history of scale removal methods used in Baca Well 
No. 11, including drilling the scale out with a turbodrill and at- 
tempts at chemical inhibition. 


30362 (SAND—81-0036C, pp 17.i-17.20) Geothermal 
well completions in Cerro Prieto. Dominguez, B.; Cobo 
Rivera, J.M. (Comision Federal de Electricidad de Mexico, 
Calexico, CA). 1981. NTIS, PC A23/MF A011. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Geothermal well completion criteria have evolved from 
1964 to this date. The evolution started with the common tech- 
niques used in oil-well completion and gradually changed to ac- 
commodate the parameters directly related to the mineralogic char- 
acteristics of the geothermal fluids. While acceptable completions 
can now be achieved, research techniques and data collection 
should be improved to optimize the procedures. 


30363 (SAND—81-0036C, pp 18.1-18.12) New bridge 
plug and retrieving tool that aids completion of geothermal 
steam wells. Harris, A. (Halliburton Services, Duncan, OK); 
Thompson, P.; Ash, D. 1981. NTIS, PC A23/MF AO1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

A typical completion procedure requires placement of a 
bridge plug near the liner top of a producing steam well so the well 
can be loaded to permit cementing of the tieback casing string by 
conventional cementing techniques. A drillable bridge plug has 
been used in the past so that it could be removed with a conven- 
tional toothed, cone-type drill bit. All components could not be 
drilled out because the bridge plug would separate from the casing 
when drilling through its top slips. This created a hazardous situa- 
tion because heavy components remaining in the well could 
blowout after placing the well into production and damage or de- 
stroy surface equipment. A bridge plug and its companion milling- 
type retrieving tool were developed to perform the bridging oper- 
ation and accomplish removal in a producing geothermal steam 
well environment. The bridge plug features an internal bridging 
plug that is designed to permit the release of differential pressure 
buildup from below before releasing the bridge plug by milling 
away the top slips. The milling-type retrieving tool has a catcher 
mechanism designed to function in the high-velocity steam flow of 
a producing well to catch the released bridge plug. After the re- 
leased bridge plug components are caught, they may be returned to 
the surface in a controlled manner. This removes the massive com- 
ponents so that they will not be blown out by the steam of a pro- 
ducing well. Field use has demonstrated that this equipment is a 
practical completion aid, and it is currently being used in The Gey- 
sers field of northern California. Examples of field usage are dis- 
cussed in the paper. 


30364 (SAND—81-0036C, pp 19.1-19.20) Geothermal 
well maintenance and repair in Cerro Prieto. Dominguez, B.; 
Vital Blaneo, F. (Comision Federal de Electricidad de 
Mexico, Calexico, CA). 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

When the first well is drilled at a geothermal field, proce- 
dures for the cleaning, repair, and control of wells should be estab- 
lished. This aspect will be increasingly important as more wells are 
drilled. Equipment, tools and techniques need to be improved to 
achieve economic and safe results. Different systems have been de- 
veloped and applied in maintenance of wells, in problems of casing 
incrustations, repairs, plugging, and well control. These systems 
should be improved, even though they have been reasonably satis- 
factory to date. 
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30365 (SAND—81-0036C, pp 20.1-20.22) Integrated geo- 
therma! well testing: test objectives and facilities. Nicholson, 
R.W.; Vetter, O.J. 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

A new and highly integrated geothermal well test program 
was designed for three geothermal operators in the United States 
(MCR, RGI and Mapco Geothermal). This program required the 
design, construction and operation of new well test facilities. The 
main objectives of the test program and facilities are to investigate 
the critical potential and worst problems associated with the well 
and produced fluids in a period of approximately 30 days. Field and 
laboratory investigations are required to determine and quantify the 
problems of fluid production, utilization and reinjection. The facili- 
ties are designed to handle a flow rate from a geothermal well of 
one million pounds per hour at a wellhead temperature of approxi- 
mately 268°C (515°F). The facilities will handle an entire spectrum 
of temperature and rate conditions up to these limits. All pertinent 
conditions for future fluid exploitations can be duplicated with 
these facilities, thus providing critical information at the very early 
stages of field development. The new well test facilities have been 
used to test high temperature, liquid-dominated geothermal wells in 
the Imperial Valley of California. The test facilities still have some 
problems which should be solvable. The accomplishments of this 
new and highly integrated geothermal well test program are de- 
scribed in this paper. 


30366 (SAND—81-0036C, pp 21.1-21.18) Review of the 
Geothermal Reservoir well Stimulation Program. Campbell, 
D.A. (RepubliWell S Geothermal, Inc., Santa Fe Springs, 
CA); Sinclair, A.R.; Hanold, R.J.; Vetter, O.J. 1981. NTIS, 
PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

The overall Geothermal Reservoir Well Stimulation Pro- 
gram and the four treatments completed to date are described. 
Phase I consists of literature and theoretical studies, laboratory in- 
vestigations, and numerical work. Phase II will include the plan- 
ning, execution, and evaluation of six well stimulation treatments 
which utilize the technology developed in Phase I. The results of 
stimulation experiments performed at Raft River, Idaho and East 
Mesa KGRA were evaluated using short-term production tests, 
conventional pressure transient analysis, interference pressure data, 
chemical and radioactive tracers, borehole acoustic televiewer sur- 
veys and numerical models. This combination of evaluation tech- 
niques yielded an interpretation of fracture geometry and produc- 
tivity enhancement. However, the evaluation of artificially induced 
fractures in naturally fractured formations was found to lead to pos- 
sibly non-unique solutions. In all the field experiments, artificial 
fractures were created and well productivity was increased. A dis- 
cussion of the prestimulation and poststimulation data and their 
evaluation are provided for each experiment in this report. 


30367 (SAND—81-0036C, pp 22.1-22.16) Acidization of 
a direct heat hydrothermal well and its potential in developing 
additional direct heat projects. Dolenc, M.R. (EG and G 
Idaho, Inc., Idaho Falls); Strawn, J.A.; Prestwich, S.M. 
1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

A matrix acid treatment on a limestone formation in a low 
temperature hydrothermal production well in South Dakota has re- 
sulted in a 40% increase in heat (Btu) available for use in space 
heating a hospital. The results of this experimental treatment on the 
Madison Limestone suggest a significant potential may exist for 
similar applications, particularly throughout the western United 
States. This paper presents the results of the acid treatment, sug- 
gests other possible areas for similar application, and analyzes the 
economics for successful treatments. 


30368 (SAND—81-0036C, pp 23.1-23.18) Lost circula- 
tion experience in geothermal wells. Goodman, M.A. (Ener- 
tech Engineering and Research Co., Houston, TX). 1981. 
NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 
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Assessment of the general drilling and completion practices 
commonly used for handling lost circulation have been surveyed 
and evaluated under a study sponsored by Sandia National Labora- 
tories. Results of this study, including interviews with geothermal 
production companies and with drilling fluid service companies, are 
reported. Lost circulation in geothermal wells is generally very dif- 
ferent from lost circulation in petroleum wells. Conventional lost 
circulation materials and squeeze cementing are not always success- 
ful in the cavernous and vugular low-pressure formations encoun- 
tered in geothermal reservoirs. Special completion methods, such as 
liner and tieback string, are often used to improve cement place- 
ment and setting in lost circulation zones. High wellbore tempera- 
tures during geothermal cementing magnify the lost circulation 
problem. Cement retarders may be needed to prevent premature 
setting at the higher temperatures, yet too much retarder may lead 
to an unsuccessful completion, particularly because of the large 
volume of cement that may be required to seal a lost circulation 
zone. Conclusions and recommendations are presented for control 
of lost circulation during geothermal operations. Recent improve- 
ments in lost circulation materials and techniques and potential 
equipment solutions to the lost circulation problem are discussed. 
Research needs are also identified. 


30369 (SAND—81-0036C, pp 25.1-25.20) Recent devel- 
opments in geothermal drilling fluids. Kelsey, J.R. (Sandia 
National Lab., Albuquerque, NM); Rand, P.B.; Nevins, 
M.J.; Clements, W.R.; Hilscher, L.W.; Remont, L.J.; Ma- 
tuala, G.W.; Bailey, D.N. 1981. NTIS, PC A23/MF AOI. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

In the past, standard drilling muds have been used to drill 
most geothermal wells. However, the harsh thermal and chemical 
environment and the unique geothermal formations have led to 
such problems as excessive thickening of the fluid, formation 
damage, and lost circulation. This paper describes three recent de- 
velopment efforts aimed at solving some of these drilling fluid 
problems. Each of the efforts is at a different stage of development. 
The Sandia aqueous foam studies are still in the laboratory phase, 
NL Baroid's polymeric deflocculant is soon to be field tested, and 
the Mudtech high-temperature mud was field tested several months 
ago. Low density and the capability to suspend particles at low rel- 
ative velocities are two factors which make foam an attractive drill- 
ing fluid. The stability of these foams and their material properties 
at high temperatures are presently unknown and this lack of infor- 
mation has precluded their use as a geotherma! drilling fluid. The 
aqueous foam studies being conducted at Sandia are aimed at 
screening available surfactants for temperature and chemical stabil- 
ity. Approximately 100 surfactants have been tested at temperatures 
of 260° and 310°C (500° and 590°F), and several of these candidates 
appear very promising. NL Baroid has developed a polymeric de- 
flocculant for water-based muds which shows promise in retarding 
thermal degradation effects and associated gelation. Formulations 
containing this new polymer have shown good rheological proper- 
ties up to 260°C (500°F) in laboratory testing. A high-temperature 
mud consisting primarily of sepiolite, bentonite, and brown coal has 
been developed by Mudtech, Inc. A field test of this mud was con- 
ducted in a geothermal well in the Imperial Valley of California in 
May 1980. The fluid exhibited good hole-cleaning characteristics 
and good rheological properties throughout the test. 


30370 (SAND—81-0036C, pp 26.1-26.22) Reactions of 
attapulgite and sepiolite in high-temperature drilling fluids. 
Guven, N. (Texas Tech Univ., Lubbock); Carney, L.L.; 
Lee, L.J. 1981. NTIS, PC A23/MF AOl1. 

From International geothermal drilling and completions 


technology conference; Albuquerque, NM, USA (21 Jan 1981). 
e fibrous clay minerals attapulgite and sepiolite have been 


subjected to hydrothermal reactions between 149°C (300°F) and 
427°C (800°F). A 4% suspension of each of these clays was auto- 
claved for 16 to 24 hours with and without the addition of salts of 
NaCl and KCl at 204°C (400°F) to a smectite with a lamellar mor- 
phology. In fact, attapulgite converts more readily than sepiolite, 
and the attapulgite-to-smectite transformation is fully completed at 
316°C (600°F), whereas 20% to 50% of the sepiolite remains intact 
at this temperature. The conversion of the fibrous double- and 
triple-chain silicates of attapulgite and sepiolite to a layered silicate, 
such as smectite, favorably affects the rheology of the drilling fluids 
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based on these clays. The mechanism of the conversion is, howev- 
er, different for these fibrous clays. Attapulgite dissolves first and 
then smectite precipitates whereas this mechanism takes place for 
sepiolite at 316°C (600°F). Both attapulgite and sepiolite, and their 
reaction products, have been examined with an analytical electron 
microscopy (JEM-100CX) in TEM, STEM, SEM, and SAD 
modes. The intensities of the characteristic X-ray spectra for the 
elements Mg, Al, Si, Fe, Ca, and K are measured. These observa- 
tions indicate that (1) significant chemical differences exist between 
the fibrous clays and the smectites formed from them and (2) mor- 
phological features of the smectites vary with the temperature and 
with the presence of the salts in the system. 


30371 (SAND—81-0036C, pp 27.1-27.18) Mechanisms of 
formation damage in matrix permeability geothermal wells. 
Bergosh, J.L.; Wiggins, R.B.; Enniss, D.O.; Jones, A.H. 
(Terra Tek, Inc., Salt Lake City, UT). 1981. NTIS, PC 
A23/MF AOl1. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

Matrix permeability geothermal formations are subject to 
damage during well drilling and completion. Near well bore perme- 
ability impairment that may occur as a result of particulate inva- 
sion, and chemical interaction between formation clays, drilling 
mud filtrates and formation brines is investigated. Testing of var- 
ious filtration chemistries on the permeability of East Mesa sand- 
stones indicates that permeability is significantly impaired by the 
flow of low salinity formation brines. This damage is attributed to 
cation exchange and removal processes which alter the stability of 
clay structures. Fluid shearing dislodges particles, which clog pore 
throats, irreversibly reducing permeability. The test program inves- 
tigating the effects of mud-transported particles on geothermal for- 
mation is still in progress. The rationale, apparatus and test proce- 
dures are described. Final results of this testing will be presented at 
the conference. 


30372 (SAND—81-0036C, pp 28.1-28.28) Drill pipe cor- 
rosion control using an inert drilling fluid. Caskey, B.C.; 
Copass, K.S. (Sandia National Lab., Albuquerque, NM). 
1981. NTIS, PC A23/MF AOI. 

From [International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

The results of a geothermal drill pipe corrosion field test are 
presented. When a low-density drilling fluid was required for drill- 
ing a geothermal well because of an underpressured, fractured for- 
mation, two drilling fluids were alternately used to compare drill 
pipe corrosion rates. The first fluid was an air-water mist with cor- 
rosion control chemicals. The other fluid was a nitrogen-water mist 
without added chemicals. The test was conducted during Novem- 
ber 1980 at the Baca location in northern New Mexico. Data from 
corrosion rings, corrosion probes, fluid samples and flow line in- 
strumentation are plotted for the ten day test period. It is shown 
that the inert drilling fluid, nitrogen, reduced corrosion rates by 
more than an order of magnitude. Test setup and procedures are 
also discussed. Development of an onsite inert gas generator could 
reduce the cost of drilling geothermal wells by extending drill pipe 
life and reducing corrosion control chemical costs. 


30373 (SAND—81-0036C, pp 29.1-29.20) Inert gas gen- 
eration utilizing diesel exhaust. Osgerby, I.T.; Durilla, M. 
(Engelhard Industries, Edison, NJ). 1981. NTIS, PC A23/ 
MF AOI. 

From International geothermal drilling and completions 
technology conference; Albuquerque, NM, USA (21 Jan 1981). 

The generation of inert gas from 60 KW diesel engine ex- 
haust by catalytic reduction of O2 and NO/sub x/ has been demon- 
strated. Measured O» levels were < 10 V/sub ppM/ and NO/sub 
x/ levels were = 0.1 VppM over a wide range of equivalence 
ratios. Durability of the catalytic converter was demonstrated up to 
200 hours operating time at two diesel engine load conditions. Ef- 
fective catalyst operating range was stoichiometric to rich fuel/air 
ratios. Optimum operation is at stoichiometric fuel/air ratios to 
minimize CO emissions. Alternative converter designs are proposed 
to allow operation over the full diesel engine load range with essen- 
tially zero emissions of O2, NO/sub x/ and CO. 
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30374 Cure-in-place process for seals. Hirasuna, A.R. (to 
Department of Energy). US Patent 4,244,908. 13 Jan 1981. 
Filed date 22 Mar 1979. vp. 

PAT-APPL-022896. 

A cure-in-place process which allows a rubber seal element 
to be deformed to its service configuration before it is cross-linked 
and, hence, is a plastic and does not build up internal stress as a 
result of the deformation. This provides maximum residual strength 
to resist the differential pressure. Furthermore, the process allows 
use of high modulus formulations of the rubber seal element which 
would otherwise crack if cured and then deformed to its service 
configuration, resulting in a seal which has better gap bridging ca- 
pability. Basically, the process involves positioning an uncured seal 
element in place, deforming it to its service configuration, heating 
the seal element, curing it in place, and then fully seating the seal. 


30375 Effect of permeability on cooling of magmatic in- 
trusion in a goethermal reservoir. Lau, K.H. (Univ., of 
Hawaii, Hilo). Transactions - Geothermal Resources Council ; 
4: 133-136(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Transient cooling of magmatic intrusion in a geothermal res- 
ervoir due to conduction and convection is studied. The effects of 
overlying cap rock and different horizontal and vertical permeabil- 
ity of the reservoir are considered. Results are compared to the 
data from Salton Sea Geothermal Field. It is also observed that 
multiple layers of convection cells exist when horizontal permeabil- 
ity is much larger than the vertical permeability. The sharp dropoff 
of surface heat flow observed at Salton Sea Geothermal Field is 
confirmed by numerical results. Based on these numerical results, it 
is possible to speculate that the age of the intrusive body is about 
8000 to 12,000 years. 


30376 Directional drilling operations Hot Dry Rock well 
EE-2, Brittenham, T.L.; Williams, R.E.; Rowley, J.C.; Neu- 
decker, J.W. (Grace, Shursen, Moore and Associates, Ama- 
rillo, TX). Transactions - Geothermal Resources Council ; 4: 
273-276(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Directional drilling of deviated geothermal wells in hot 
granite poses several severe equipment and instrumentation prob- 
lems. The Los Alamos Scientific Laboratory (LASL) Hot Dry 
Rock (HDR) geothermal reservoir analyses indicate that boreholes 
with a significant inclination provide access to hydraulic fracturing 
of a large volume of reservoir rock. The first well (Energy Extrac- 
tion No. 2; EE-2) of a pair of wells planned to test this concept was 
successfully directionally drilled at the Fenton Hill, NM, experi- 
mental site. The well was deviated by 180° in azimuth and the 
bottom part was drilled at 35° to the vertical. The downhole direc- 
tional drilling equipment, steering tools, and operational procedures 
used are presented. Problems encountered were directly related to 
the rough drilling in the hard granite and high temperature, 275°C 
(530°F), at the total depth of 4.661 km (15,292 ft). Results of the 
EE-2 directional program were used to optimize the directional 
drilling of the second well EE-3. 


30377 Drilling fluid/formation interaction at simulated in 
situ geothermal conditions. Enniss, D.O,; Bergosh, J.L.; But- 
ters, S.W.; Jones, A.H. (Terra Tek, Inc., Salt Lake City, 
UT). Transactions - Geothermal Resources Council ; 4: 285- 
288(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Interaction of drilling fluids with a geothermal reservoir for- 
mation can result in significant permeability impairment and there- 
fore reduced well productivity. This interaction is studied under 
simulated in situ geothermal conditions of overburden stress, pore 
fluid pressure, temperature and pore fluid chemistry. Permeability 
impairment of an East Mesa KGRA reservoir material is evaluated 
as a function of stagnation time, drilling fluid and temperature. Re- 
sults indicate that ll of these parameters contribute significantly to 
the magnitude and the reversibility of the impairment. 
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30378 Development and testing of seals and lubricants for 
geothermal rock bits. Hendrickson, R.P.; Winzenried, R.W. 
(Terra Tek, Inc., Salt Lake City, UT). Transactions - Geo- 
thermal Resources Council ; 4: 293-296(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The successful development and evaluation of seals and lu- 
bricants for journal-type rock bits for use in geothermal reservoirs 
are described. Elastomeric compounds which sealed effectively to 
temperatures of 288°C (550°F), and mechanical seals for reservoir 
temperatures over 288°C (550°F) are presented. Newly developed 
lubricants which meet both the compatibility and lubrication re- 
quirements are described. Several seals and lubricants are recom- 
mended for high temperature laboratory drilling and field geother- 
mal drilling tests in rollercone bits. 


30379 Development of turbodrill tachometer. McDonald, 
W.J.; Maurer, W.C.; Neudecker, J.W.; Shoemaker, H.D. 
Contract AC21-79MC11251. Transactions - Geothermal Re- 
sources Council ; 4: 301-304(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A reliable tachometer has been developed for use with tur- 
bodrills. The tachometer utilizes a set of partially blanked turbine 
blades to produce a pressure pulse in the drilling mud flow stream 
each time the turbodrill rotates one revolution. The pressure pulses 
are transmitted through the mud in the drill pipes to the surface 
where they are detected, processed and RPM read out. The fre- 
quency of the pulse signals is a direct measure of the turbodrill 
rotary specd. Drilling motor test stand trials demonstrated the relia- 
biity and accuracy of the tachometer. The pulsing blades were then 
installed on geothermal turbodrills used in drilling the Los Alamos 
Scientific Laboratory geothermal well EE-2. The tachometer al- 
lowed continual monitoring and control of turbodrill speed at 
LASL and was successfully used to depths in excess of 10,000 feet. 
The success of the high temperature turbodrills in EE-2 is attribut- 
ed in part to the tachometer. 


30380 Interference between wells in a fractured forma- 
tion. Ehlig-Economides, C.; Economides, M.J.; Miller, F.G. 
(Stanford Univ., CA). Transactions - Geothermal Resources 
Council ; 4: 321-324(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Geothermal formations are often characterized by extensive 
fracturing. Because the rock matrix has very low permeability, the 
fracture system provides the main conduit for fluid flow. Therefore, 
radial flow assumptions may not be applicable to geothermal fluid 
flow. Linear flow may be a more likely configuration. This paper 
presents a method of pressure interference analysis using a linear 
flow model. An example of application for an interference test at 
The Geysers is included. 


30381 Shale recharge and production behavior of geopres- 
sured reservoirs. Garg, S.K. (Systems, Science and Soft- 
ware, La Jolla, CA). Contract AC08-79ET27202. Transac- 
tions - Geothermal Resources Council ; 4: 325-328(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The reservoir simulator MUSHRM was used to study the 
conditions under which significant shale recharge may be expected. 
The calculations presented herein show that shale recharge is a 
strong function of the vertical shale permeability but is not greatly 
influenced by the shale compressibility. Significant shale recharge 
will occur only if the vertical shale permeability is at least of the 
order of 0.01 jad. 


30382 Study of drawdown and buildup tests in wells with 
phase boundaries. Horne, R.N.; Satman, A. (Stanford Univ., 
CA). Transactions - Geothermal Resources Council ; 4: 345- 
347(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

This investigation considers the pressure transient analysis of 
wells completed in two-phase geothermal reservoirs. Due to pres- 
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sure reduction caused by production, boiling may take place in the 
reservoir resulting in concentric two-phase and liquid conditions 
around the well. Alternatively, during injection of water into a 
two-phase reservoir the reverse configuration may appear. This sit- 
uation may be represented as a radial discontinuity in mobility and/ 
or diffusivity in the reservoir. It is found that permeabilities may be 
determined in both regions and in many cases the volume and po- 
rosity of the inner region may also be calculated. 


30383 Degradation of polymers used in geothermal frac- 
turing. Caenn, R.; Tyssee, D.A.; Vetter, O.J. (Vetter Re- 
search, Costa Mesa, CA). Transactions - Geothermal Re- 
sources Council ; 4: 413-415(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Long chain, water soluble polymers have been used for 
many years in hydraulic fracturing of oil wells. Recently their use 
has been attempted in geothermal wells. Very little is known about 
the high temperature degradation of these polymers other than an 
extreme viscosity drop as the temperature goes to 150°C. This 
paper describes the development of methods in the laboratory to 
charaterize the degradation at temperatures of 150°C and above. 
Examined were hydroxyethyl cellulose (HEC) and hydroxypropyl 
guar gum (HP Guar) at 150°, 200° and 250°C. The chemical tests 
performed on the samples were carbohydrate content, total organic 
carbon, and molecular weight distribution by high pressure liquid 
chromatography (HPLC). Hopefully, these tests can be used in the 
future to predict physical properties of fracturing polymers such as 
viscosity loss and formation plugging. 


30384 Geothermal reservoir initial state, Baca Location 
No. 1, New Mexico, Redondo Creek field. Atkinson, P.G. 
(Union Oil Co. of California, Santa Rosa). Transactions - 
Geothermal Resources Council ; 4: 435-438(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

It is important to identify the thermodynamic state of a geo- 
thermal reservoir prior to developing it. Distinguishing between 
compressed liquid and two-phase steam-water systems is critical in 
reservoir engineering analysis of field data. Data pertaining to the 
initial state of the Redondo Creek geothermal system are reviewed. 
The data presented and discussed demonstrate that the bulk of the 
hydrothermal system contains compressed, hot liquid. A few of the 
wells have encountered separate steam or two-phase reservoirs 
which do not appear to be in communication with the main liquid 
system, except possibly via the wellbore. 


30385 Case study of two-phase flow at the Roosevelt Hot 
Springs, Utah KGRA. Butz, J.R. (Denver Research Inst., 
CO). Contract AS08-77ET28389. Transactions - Geothermal 
Resources Council ; 4: 439-442(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A well in the Roosevelt Hot Springs, Utah KGRA was 
flowed in 1978 and 1979 to obtain pressure and temperature profiles 
in the two-phase (steam/water) zone. Both parameters were meas- 
ured simultaneously and in real time, as a function of depth. Under 
flowing conditions, the maximum temperature recorded was 503°F 
(262°C) and maximum pressure, 954 psia (6.58 MPa). Flow rates as 
high as 580,000 Ib/hr (73.3 kg/sec) total flow were measured using 
a modified James method. Comparison of test results with output of 
a two-phase flow computer model was performed. Model results 
matched test data quite well at flow rates below 300,000 lb/hr (38 
kg/sec); above that level, increasing deviation from test data was 
noted with increasing flowrate. The computer model was used to 
investigate the effects of casing diameter and Producitivty Index on 
the flowrate that could be sustained for a fixed wellhead pressure. 
For example, a well with 13 3/8 inch diameter casing is predicted 
to have a 24% greater flowrate than can be sustained in the current 
9 5/8 inch diameter well. The impacts of both diameter and PI are 
significant, and results show that well design can be optimized to 
maximize production when reservoir parameters are known. 
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Private commercial HDR energy extraction pro- 
panned technical details, expectations for power generation and 
proprietary procedures. Foster, J.W. (HDR Energy Devel- 

t aa Gan ., Augusta, GA). Contract EY-76-5-02-2686. 

tions - Geothermal Resources Council ; 4: 503-506(Sep 
1980). (CONF -800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Details of the first private commercial program for the ex- 
traction of heat energy in quantity from hot dry rock are presented. 
The operation, a carry-forward of the on-going vital basic research 
by the Los Alamos Scientific Laboratory, has a target net produc- 
tion of 20.7 MW (e) from a yield of 104 MW (t) per earth loop. 
The program includes three loops. Successful execution of the Cor- 
porate design will result in about 50,000 M? of fracture per kilo- 
gram/second of fresh water fluid extraction, requiring the achieve- 
ment of 18 parallel en-echleon vertical fractures in each loop. The 
summary reviews the principles of rock mechanics involved, out- 
lines the specific advantages of the proprietary procedures, de- 
scribes the site area elected for Operation No. One, energy eco- 
nomics and the reasons for confidence that the design can be ex- 
ecuted. The Program is intended to result in a prototype installation 
which represents the beginning of HDR energy as a commercially 
viable, environmentally clean and inexhaustible source of power on 
an energy hungry planet. 


1510 Direct Energy Utilization 


30387 (DOE/ET/28440—T1) Geothermal space/water 
heating for City of Mammoth Lakes, California. Draft final 
report. Sims, A.V.; Racine, W.C. (Holt (Ben) Co., Pasadena, 
CA (USA)). Sep 1977. Contract AC03-76ET28440. 148p. 
NTIS, PC A07/MF AO1. Order Number DE81027040. 

The results of a study to determine the technical, economic 
and environmental feasibility of geothermal district heating for 
Mammoth Lakes Village, California are presented. The geothermal 
district heating system selected is technically feasible and uses exist- 
ing technology in its design and operation. During a preliminary 
environmental assessment, no potential adverse environmental im- 
pacts could be identified of sufficient consequence to preclude the 
construction and operation of the proposed district heating system. 
A follow-on program aimed at implementing district heating in 
Mammoth is outlined. 


30388 (DOE/SF/01975—T1) Geothermal heating for Ca- 
liente, Nevada. Wallis, F.; Schaper, J. (Agua Caliente Trail- 
er Park, Caliente, NV (USA); Grover C. Dils Medical 
Center, Caliente, NV (USA)). Feb 1981. Contract FG03- 
78SF01975. 29p. NTIS, PC A03/MF AO1. Order Number 
DE81027821. 

Utilization of geothermal resources in the town of Caliente, 
Nevada (population 600) has been the objective of two grants. The 
first grant was awarded to Ferg Wallis, part-owner and operator of 
the Agua Caliente Trailer Park, to assess the potential of hot geo- 
thermal water for heating the 53 trailers in his park. The results 
from test wells indicate sustainable temperatures of 140° to 160°F. 
Three wells were drilled to supply all 53 trailers with domestic hot 
water heating, 11 trailers with space heating and hot water for the 
laundry from the geothermal resource. System payback in terms of 
energy cost-savings is estimated at less than two years. The second 
grant was awarded to Grover C. Dils Medical Center in Caliente to 
drill a geothermal well and pipe the hot water through a heat ex- 
changer to preheat air for space heating. This geothermal preheater 
served to convert the existing forced air electric furnace to a boost- 
er system. It is estimated that the hospital will save an average of 
$5300 in electric bills per year, at the current rate of $.0275/K WH. 
This represents a payback of approximately two years. Subsequent 
studies on the geothermal resource base in Caliente and on the eco- 
nomics of district heating indicate that geothermal may represent 
the most effective supply of energy for Caliente. Two of these stud- 
ies are included as appendices. 
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30389 Identification of prospective industrial geothermal 
energy users. Coe, B.A.; Bright, P.; Meyer, R.T. (Western 
Energy Planners, Ltd., Denver, CO). Contract ACO07- 
801D12101. Transactions - Geothermal Resources Council ; 4: 
553-555(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

An industrial plant may decide to convert to geothermal 
energy of adequate quality and quantity. For a company to decide 
to open a plant at a new site or to relocate an existing plant at a site 
where geothermal energy can be used is a much more complex de- 
cision. An approach for identifying those industries that might real- 
istically be candidates for relocation or expansion to geothermal 
sites is described. 


30390 Feasibility of a retrofit geothermal heating system 
for the University of New Mexico campus. Kauffman, D.; 
Houghton, A.V.; Cortner, J.C.; Lee, M.C.; Moyers, C.F.; 
Ungan, A.; Vogel, J.E. (Univ. of New Mexico, Albuquer- 
que). Contract AS07-791D12048. Transactions - Geothermal 
Resources Council ; 4: 577-579(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The potential engineering and economic feasibility of low- 
temperature geothermal energy applications on the campus of the 
University of New Mexico are being studied. The program has 
three principal parts: data gathering and analysis, system synthesis 
and selection, and system refinement and implementation planning. 
The first two parts are essentially complete; the third is in progress. 


30391 Boise geothermal district heating system: technical 
design. Little, N.H.; Bissell, R.R. (CH2M Hill, Inc., Boise, 
ID). Contract FC07-79ET27053. Transactions - Geothermal 
Resources Council ; 4: 585-588(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Two 10 megawatt geothermal district heating systems are 
being developed by Boise City and the Boise Warm Springs Water 
District for Boise, Idaho. These systems will provide 170°F geo- 
thermal water for space heating in the downtown and eastern por- 
tions of the city. The major technical aspects of the preliminary 
design for the Boise geothermal district heating system are summa- 
rized. In general, the discussion also applies to the Boise Warm 
Springs Water District system. 


30392 Target industries for geothermal direct heat appli- 
cations. Meyer, R.T. (Western Energy Planners, Ltd., 
Denver, CO). Contract AC07-801D12101. Transactions - 
Geothermal Resources Council ; 4: 589-592(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Available energy consumption data for 455 mining and man- 
ufacturing industries have been compiled, evaluated and screened 
for the purpose of identifying target industries for geothermal 
direct heat applications. Only industrial processes requiring process 
temperatures less than or equal to 400°F and only industries utiliz- 
ing equal to or greater than 0.01 x 10'* Btu/year/establishment are 
placed on the target list. The target list contains 65 4-digit SIC in- 
dustries totaling 19,728 establishments in the United States. The 
maximum energy market share for direct heat applications is esti- 
mated to be 3.632 quads (based upon 1977 data), of which 2.568 
quads is represented by the 65 industries. 


30393 Unitary water-source heat pumps for geothermal 
applications: availability, performance and design. Reistad, 
G.M.; Means, P. (Oregon State Univ., Corvallis). Transac- 


tions - Geothermal Resources Council ; 4: 601-604(Sep 1980). 
(CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake yt UT, USA (9 Sep 1980). 

Residential size water-source heat pumps that may be used 
for space heating in conjunction with geothermal energy are mar- 
keted by a large number of companies in the US. These units how- 
ever, are recommended for operation in only a portion of the geo- 
thermal resource temperature range for which space heating with 
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heat pumps and geothermal resources has been shown to be appli- 
cable. Calculations reveal that good performance and good use of 
the geothermal resource can be obtained for the whole range of 
geothermal resource temperatures, for which this type of system 
has been indicated, when the heat pump unit is redesigned to match 
the prevailing resource temperature and have an acceptable tem- 
perature drop. The performance and required fluid flow rate values 
summarized here allow a better evaluation of the true potential for 
geothermal space heating using residential size heat pumps than do 
the values reported for present off-the-shelf heat pump units. 


30394 Autohydrolysis: a process system for utilizing geo- 
thermal fluids in converting lignocellulose biomass to alcohol 
fuels. Schmitt, R.C.; Murphy, V.G. (EG and G Idaho, Inc., 
Idaho Falls). Contract AC07-76I1D01570. Transactions - Geo- 
thermal Resources Council ; 4: 609-612(Sep 1980). (CONF- 
800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Information is provided on a process system to couple the 
use of geothermal fluids to the conversion of lignocellulose biomass 
to alcohol. Results to date, including completed laboratory scale 
data for wheat straw indicate the process is relatively low tempera- 
ture and compatible with a large number of geothermal resources. 
The process appears to be equal and perhaps superior to that of 
competitive lignocellulose conversion processes being evaluated for 
general application such as acid hydrolysis, bacterial treatment, en- 
zymes, and other methods. Because of the changes in the magni- 
tude of the INEL involvement in the alcohol fuels program includ- 
ing the possibility of diverting the autohydrolysis process work to 
other than geothermal fluid applications, it is considered timely to 
apprise the geothermal community on the promising and largely 
unreported results to date. 


30395 Alcohol production: an appropriate use of hydro- 
thermal energy. Stiger, R.R. (EG and G Idaho, Inc., Idaho 
Falls). Transactions - Geothermal Resources Council ; 4: 621- 


623(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Hydrothermal energy is an appropriate form of energy for 
alcohol production because: (1) it is a technically feasible method to 
convert a nonportable source of energy into a portable form using 
commercially available technology; (2) a large amount of hydro- 
thermal energy is available in a temperature range suitable for alco- 
hol production; and (3) alcohol production with hydrothermal 
energy is cost and energy efficient. 


30396 Preliminary identification of potential geothermal 
energy uses in the Tennessee Valley region. Treat, N.L.; 
Levison, C.H. (Oak Ridge Associated Universities., TN). 
Contract AC05-76OR00033. Transactions - Geothermal Re- 
sources Council ; 4: 625-627(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

This study identifies potential commercial applications of 
low-grade geothermal energy in the Tennessee Valley region, 
which includes the states of Tennessee, Kentucky, and parts of ad- 
jacent states. The most promising geothermal resources within this 
region are located in the New Madrid seismic zone, where aquifer 
temperatures of 158 to 194°F are projected. Criteria for the selec- 
tion of potential applications of geothermal energy to processes 
other than space heating and cooling are presented. This is fol- 
lowed by a discussion of commercial and industrial processes that 
have been tentatively identified as viable uses of geothermal re- 
sources, including textile finishing, greenhouses, food processing, 
and fish hatcheries. Preliminary examinations suggest that corn and 
soybean milling processes may be the most promising candidates 
for geothermal resource applications in this region. 


30397 Direct utilization of a moderate temperature geo- 
thermal resource in agribusiness. Zeller, T.J. (RE/SPEC 
Inc., Rapid City, SD); Grams, W.H.; Howard, S.M. Trans- 
actions - Geothermal Resources Council ; 4: 633-636(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 
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A demonstration project of the direct utilization of geother- 
mal energy in a South Dakota agribusiness was undertaken. Off- 
the-shelf hardware was used in demonstrating that the technology 
was available today to develop geothermal energy resources. An 
existing artesian well into the Madison Formation having an energy 
resource of 67°C and a flow rate of 655 liters per minute was de- 
veloped into an energy for grain drying and space heating. The 
Diamond Ring Ranch structures and the wellhead are 2500 meters 
apart at the farthest point and the distribution of the highly corro- 
sive, moderate temperature resource presented several unique prob- 
lems. With the completion of the construction and the operation of 
the system through the first heating season, the direct utilization of 
geothermal resources is proving economically feasible and environ- 
mentally compatible. Compatible with the ranch operations. 


30398 Analysis of benefits and costs of accelerated 
market penetration by a geothermal community heating 
system. Barron, W.; Dubin, W.; Kane, S. (Johns Hopkins 
Univ., Baltimore, MD). Transactions - Geothermal Resources 
Council ; 4: 699-702(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake wy * UT, USA (9 Sep 1980). 

tential obstacle to rapid market penetration in geother- 

mal anaume heating systems resulting from the capital costs as- 
sociated with joining the system is described. The analysis evaluates 
incentive plans based on the value of accelerated market penetra- 
tion to the utility and the fixed and variable costs faced by the 
homeowner. 


30399 Potential for geothermal direct use in the green- 
house, lumber, chemical, and potato and onion in- 
dustries. Bressler, S.E. (Univ., of mene er Berkeley) 
Transactions - Geothermal Resources Council ; 4,763. 765(S 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

It has generally been assumed that rising energy costs in in- 
dustries with high energy needs for low-temperature process heat 
will induce increasingly widespread geothermal direct use, so long 
as technical feasibility and cost advantage can be demonstrated. 
However, few systematic attempts have been made to determine 
how industry management and technical personnel within these in- 
dustries view this possibility in light of factors they deem important 
to their own firms’ energy supply choices. This paper discusses that 
subject in relation to potential commercial geothermal use in the 
greenhouse, lumber, chemical, and potato and onion processing in- 
dustries. It is based upon extensive interviews with decision-makers 
in over 50 firms representing various segments of these industries 
and is a selected synthesis of material compiled into reports on each 
industry. 
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REFER ALSO TO CITATION(S) 31319 


30400 (CONF-800718—, pp 159-160) Interaction of 
water and biotite-granodiorite rock at 198°C, 235°C, and 

275°C, Blatz, L.A.; Holley, C.E. Jr. (Los Alamos Scientific 
Lab., New Mexico). 1980. NTIS (US Sales Only), PC A10/ 
MF AOl. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

Biotite granodiorite rock, 18 to 24 mesh, of approximate 
modal composition quartz (30%), plagioclase (40%), microcline 
(12%), and biotite (7%), was interacted with water, in the ratio 1 
gm/15 mL water, at 198°C, 235°C, and 275°C. This rock was ob- 
tained from drill cuttings at the 9560 to 9570 foot level of the Los 
Alamos hot dry rock geothermal project. The samples were shaken 
with varying degrees of vigor in Teflon, titanium, and various steel 
containers, all encased in steel bombs, for 2, 4, 7, 16, 24, 48, and 96 
hours, and more rarely for 8, 16, 32, and 65 days. In most cases the 
same rock samples were repeatedly extracted (usually five times) 
with fresh water for each time of extraction. The quantities studied 
in the aqueous phase included monomeric and total silica (by both 
silo-molybdate and atomic absorption analyses), pH (at room tem- 
perature), and less frequently Na*, K*, Al**, Ca**, Mg*, =Fe, F 





15 GEOTHERMAL ENERGY 
1520 Geothermal Data And Theory 


and Cl-. Studies of the solid phase included changes in weight of 
the rock samples after each extraction, some surface studies of the 
rock samples before and after extraction, and qualitative notice of 
the precipitates left on white micropore filters after filtration of the 
aqueous phases. 


basement rock in fractured hot dry 
reservoirs: tests and laboratory experiments. 
Holley, C.; Grigsby, C.; Tester, J.; Blatz, L.; Charles, R. 
(Los Alamos Scientific Lab., New Mexico). 1980. NTIS 
(US Sales Only), PC A10/MF AOl1. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

The Los Alamos Scientific Laboratory is developing a man- 
made geothermal reservoir in low-permeability, hot, Precambrian 
basement rock at Fenton Hill in the Jemez Mountains of New 
Mexico. The present system consists of two wells drilled to a depth 
of about 10,000 feet, at which depth the temperature is about 
195°C, with a connection between them made by hydraulic fractur- 
ing. The rock is a biotite granodiorite, the main constituents being 
quartz, plagioclase and potassium feldspars, and biotite, with small 
amounts of sphene, epidote, calcite, and other minerals. This system 
was operated for three weeks in the fall of 1979, first as an open 
system, and then as a closed loop for the final two weeks. The re- 
sults were compared with those of a 75-day test in a system using 
the same wells, but having a useful surface of only about 10,000 m*. 
The volume of the system, ~ 50,000 gallons, and the mean resi- 
dence time, ~ 8.3 hours, were measured by introducing a pulse of 
sodium fluorescein dye into the injection well and monitoring its 
recovery from the production well. The pH, Eh, conductivity, total 
dissolved solids, total suspended solids, and concentrations of silica, 
four different anions, ten different cations, and four different gases 
were followed. 


30401 (CONF-800718—, pp 161-162) Interaction of 
water with crystalline 
rock 


30402 (CONF-800718—, pp 163-165) Case for diffusion 
kinetics as a control on the weathering of glassy volcanic 
rocks at 25°C. White, A.F. (Lawrence Berkeley Lab., CA); 
> es H.C. 1980. NTIS (US Sales Only), PC A10/MF 
AOl. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

Modelling of many geochemical systems requires definition 
of the weathering rates of silicate rocks. Petrovic et al. (1976), Aa- 
gaard and Helgeson (1977), and Holdren and Berner (1979) suggest 
that weathering of crystalline silicates results from reactions at the 
aqueous interface. Previous experimental work in glassy silicate 
rocks (White and Claassen, 1979) suggested that parabolic reaction 
rates as functions of pH, surface to volume ratios, and specific ion 
concentrations can best be described by volume diffusion within the 
glass. A new experimental technique described here refines the 
model by detailing near-surface glass compositions during weather- 
ing. 


30403 (CONF-800718—, pp 168-169) Effect of glassy 
versus crystalline starting materials on andesite-water interac- 
tions. Guillemette, R.N. (Stanford Univ., CA); Liou, J.G.; 
a F.W. 1980. NTIS (US Sales Only), PC A10/MF 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

Depth- or laterally-zoned zeolite assemblagess as alteration 
products of volcanic glass are common in hydrothermal, diagenetic, 
and alkaline lake environments. In order to better understand their 
occurrences and parageneses, a series of hydrothermal experiments 
were performed to determine the effect of the presence of glass on 
alteration assemblages and solution compositions during water-rock 
interaction. 


30404 (CONF-800718—, pp 170-172) Reaction of rhyo- 
lite glass and holocrystalline basalt with NaCl solutions at 
300°C; effects of time and solution compositon on alteration 
minerology. Potter, J.M. (Stanford Univ., CA); Dickson, 
F.W. 1980. NTIS (US Sales Only), PC A10/MF AO1. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 
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This paper summarizes the results of an experimental study 
of the kinetics and solution-solid equilibria related to the interaction 
of volcanic rocks with NaCl-H2O solutions at temperatures of 
300°C and 500 bars pressure. This information is necessary to 
evaluate important geochemical processes operating in many geo- 
thermal systems. These studies are aimed at providing a basis for 
more quantitative models relating fluid flow to alteration of the 
rock types being used in our experiments. Rocks ground to less 
than 100 mesh including holocrystalline basalt from the Clear Lake 
volcanic field, California, and unaltered glassy rhyolite from the 
McDermitt Caldera, Nevada were reacted with solutions of 2, 10, 
and 20 weight percent NaCl in distilled H2O. An initial solution/ 
rock mass ratio of three was used in all experiments. Major, minor, 
and trace elements in solution were measured by atomic absorption 
and emission spectroscopy. Solids removed from the cell after 
quenching were characterized by x-ray and scanning electron mi- 
croscope (SEM) techniques. 


30405 (CONF-800718—, pp 179-182) DLOSS, a cooper- 
ative United States-Japan research program on rock-water in- 
teraction. Dickson, F.W. (Oak Ridge National Lab., TN). 
1980. NTIS (US Sales Only), PC A10/MF AOl1. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

A summary of the research of a group of Americans and 
Japanese (DLOSS), entitled Coordinated studies of rock-water in- 
teractions related to island-arc processes by experimental and field 
approaches, which began March 1978 is presented. The original 
aim of the research to study rock-water interactive processes rele- 
vant to the Japanese island arc was expanded to include Taiwan. 
Japanese workers focus on the materials and geological aspects of 
the field systems, and the Americans concentrate more on experi- 
mental approaches. The collective specific aims are: to determine 
the mineralogical, chemical, and isotopic effects on the natural ma- 
terials caused by interactions in selected areas; and to measure ex- 
perimentally the kinetic and equilibrium modes of interactions of 
appropriate rocks with natural fluids of interactions of appropriate 
rocks with natural fluids or simplified analogs. The conclusions and 
problems posed by the field data are to be correlated with and in- 
terpreted by the experimental data, to better our understanding of 
the genetic processes. 


30406 East Mesa rock properties at simulated in situ geo- 
thermal conditions. Bergosh, J.L.; Van Buskirk, R.G.; 
Enniss, D.O.; Butters, S.W. (Terra Tek, Inc., Salt Lake 
City, UT). Transactions - Geothermal Resources Council ; 4: 
309-312(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Rock property measurments were conducted at the Terra 
Tek, Inc. geothermal test facility under simulated in situ conditions 
to characterize the matrix permeability sandstones of the East Mesa 
KGRA, Imperial Valley of California. Testing of the geothermal 
reservoir material included: electrical resistivities, mechanical re- 
sponse, thermal conductivities, permeability and thermal expansion. 
Data is also included on the physical and mineralogical properties 
of the sandstone. The test configuration used to determine individu- 
al rock properties is described. The results are summarized in 
graphical form and relevant conclusions are drawn. 


30407 Evidence of pressure solution in geothermal reser- 
voir sandstone. Schatz, J.F. (TerraTek, Salt Lake City, UT); 
Wolgemuth, K.M.; Haar, S.V. Contract W-7405-ENG-48. 
Transactions - Geothermal Resources Council ; 4: 377-380(Sep 
1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Scanning electron microscope examination has been done on 
pre-test and post-test specimens from experiments on core from the 
Cerro Prieto and East Mesa geothermal fields at simulated in-situ 
conditions of high temperature and pressure. The microscope ob- 
servations are being done in conjunction with measurements of per- 
meability and creep compaction to provide reservoir engineering 
data and develop constitutive models for subsidence prediction. 
Evidence for pressure solution is observable as dissolution at grain 
contacts and overgrowth of euhedral quartz on detrital grains. 
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30408 Deposition of CaCO; in porous materials by flash- 
ing geothermal fluid. Michels, D.E. (Republic Geothermal, 
Inc., Sante Fe Springs, CA). Transactions - Geothermal Re- 
sources Council ; 4: 463-466(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

Deposition of CaCO; from natural geothermal fluid was 
studied by using porous substrates made from several granular ma- 
terials. These experiments aimed to explore connections between 
the process of steam flash from superheated CO2-charged water 
and the consequent changes in the carbonate chemical equilibria. 
Fresh hot geothermal liquid flowed into the porous substrates 
where it flashed to steam and deposited calcite and aragonite. Inter- 
pretation of these experiments requires tracking the several factors 
which affect carbonate equilibria, especially CaCO; deposition, as 
the steam flash progresses. Those factors are viewed as components 
of a complex process through which the geothermal fluid passes. 
This point of view introduces aspects of sequence and time, provid- 
ing a realistic extension from other models that are constrained to 
concepts of chemical equilibrium. 


30409 Institutional standardization of geothermal fluid 
characterization techniques. Kindle, C.H. (Battelle, Pacific 
Northwest Lab., Richland, WA). Transactions - Geothermal 
Resources Council ; 4: 795-799(Sep 1980). (CONF-800920—). 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

The characterization of geothermal fluid has been performed 
over the years using a wide variety of techniques. Some of these 
have led to very inaccurate results with subsequent uncertainty as 
to the true nature of the resource. In the last years several organi- 
zations have worked to correct the situation and arrive at standard 
methods. The program at Battelle to achieve these ends is de- 
scribed. The formation of the ASTM Geothermal Resources Com- 
mittee and Environmental Protection Agency efforts are related to 
the program. The participation of industry is described, and addi- 
tional participation is solicited for this current and final phase. The 
complimenting parts of the Battelle Geothermal Program are de- 
scribed: the development of high-pressure, temperature instruments 
and the monitoring of the performance of operating plants 
(Magma’s binary cycle facility). 


30410 Role of second law analysis in geothermal econom- 
ics. Bloomster, C.H.; Fassbender, L.A. (Battelle, Pac North- 
west Lab, Richland, Wash). Energy (Oxford) ; 5: No. 8-9, 
839-851(Aug-Sep 1980). (CONF-790886—). 

From Second law of thermodynamics workshop; Washing- 
ton, DC, USA (14 Aug 1979). 

Second law analysis plays an important role in the econom- 
ics of geothermal energy. The second law operates mainly through 
the temperature of the geothermal fluid, since the sink temperature 
in geothermal systems, for practical purposes, is fixed by climatic 
conditions. The value of a geothermal fluid is largely determined 
by its available work, or exergy. The exergy and value of a geo- 
thermal fluid increase rapidly with temperature over the normal 
range of geothermal resource temperatures. Geothermal resources 
vary in temperature from ambient to over 300/degree/C. The cost 
of generating electricity from geothermal resources is very sensitive 
to the resource temperature, and to other factors in combination 
with temperature. A discussion of the paper is appended. 1 ref. 


30411 Pseudopolarographic determination of metal com- 
plex stability constants in dilute solution by rapid scan anodic 
stripping voltammetry. Brown, S.D.; Kowalski, B.R. (Univ. 
of Washington, Seattle). Analytical Chemistry ; 51: No. 13, 
2133-2139(Nov 1979). 

The theory of anodic stripping voltammetry (ASV) states 
that at any deposition potential, the deposition current will either 
be the limiting current or a fraction of the limiting current, depend- 
ing on the deposition potential with respect to the metal deposition 
potential. By using a computer controlled anodic stripping voltam- 
meter with automatic background correction, pseudopolarograms 
can be obtained by plotting the peak area vs the deposition poten- 
tial for a series of stripping voltammetric runs. With ASV as a 
method of amplification, the ligand number and stability constants 
are determined for metal complexes at concentration ranges expect- 
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ed of natural water systems. Results for lead and cadmium with 
chloride and carbonate are in excellent agreement with those of less 
sensitive methods used at higher concentrations. No complexation 
of lead and cadmium was found with glycine at pH 4.68. The struc- 
ture of arsenic(III) at 1.0 ng/mL in acidic solutions was determined 
to be As(OH)s using a gold film electrode. Finally, the speciation of 
lead in a geothermal water was examined by pseudopolarography 
and a shift consistent with a PbCl* complex was observed. 
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30412 (DOE/BP—58) Wind power: executive summary 
on research on network wind power over the Pacific North- 
west. Progress report, October 1979-September 1980. Baker, 
R.W.; Hewson, E.W. (Oregon State Univ., Corvallis (USA). 
Dept. of Atmospheric Science). Oct 1980. 23p. NTIS, PC 
A03/MF AO1. Order Number DE81029360. 

This research in FY80 is composed of six primary tasks. 
These tasks include data collection and analysis, wind flow studies 
around an operational wind turbine generator (WTG), kite anemo- 
meter calibration, wind flow analysis and prediction, the Klickitat 
County small wind energy conversion system (SWECS) program, 
and network wind power analysis. The data collection and analysis 
task consists of four sections, three of which deal with wind flow 
site surveys and the fourth with collecting and analyzing wind data 
from existing data stations. 


30413 (DOE/BP—59) Network wind power over the Pa- 
cific Northwest. Progress report, October 1979-September 
1980. Baker, R.W.; Hewson, E.W. (Oregon State Univ., 
Corvallis (USA). Dept. of Atmospheric Science). Oct 1980. 
169p. NTIS, PC A08/MF AOl. Order Number 
DE81029359. 

The research in FY80 is composed of six primary tasks. 
These tasks include data collection and analysis, wind flow studies 
around an operational wind turbine generator (WTG), kite anemo- 
meter calibration, wind flow analysis and prediction, the Klickitat 
County small wind energy conversion system (SWECS) program, 
and network wind power analysis. The data collection and analysis 
task consists of four sections, three of which deal with wind flow 
site surveys and the fourth with collecting and analyzing wind data 
from existing data stations. This report also includes an appendix 
which contains mean monthly wind speed data summaries, wind 
spectrum summaries, time series analysis plots, and high wind sum- 
maries. 


30414 (DOE/BP—60) Network wind power over the Pa- 
cific Northwest. Appendix I. Wind statistics summaries for 
the wind power data stations. Progress report, October 1979- 
September 1980. Baker, R.W.; Hewson, E.W. (Oregon State 
Univ., Corvallis (USA). Dept. of Atmospheric Science). Oct 
1980. 122p. NTIS, PC A06/MF AOl. Order Number 
DE81029291. 

Tables and graphs are presented concerning monthly wind 
speed summaries; wind spectrum analyzer summaries; high wind 
speed summaries; six hourly speed and direction plots for selected 
wind power sites; wind flow plots in the Goodnoe Hills MOD-2 
wind turbine area; and wind flow plots in the Goodnoe Hills and 
Juniper Point area. 


30415 (SERI/TR—762-966) Wind power for developing 
nations, Mikhail, A. (Solar Energy Research Inst., Golden, 
CO (USA)). Jul 1981. Contract AC02-77CH00178. 331p. 
NTIS, PC A15/MF A0O1. Order Number DE81025792. 

This report is designed to assist engineers, energy planners in 
developing countries, and donor agencies’ personnel to assess the 
global potential of wind energy conversion systems (WECS). The 
cost effectiveness of WECS mainly depends on the availability of 
the wind resource, system power performance, and the comparative 
cost of alternate energy sources. Therefore, this report presents an 
overview of the global wind resource including observed zonal 





17 WIND ENERGY 
1701 Availability (climatology) 


wind systems for each continent, available wind data, current wind 
maps, and on-going studies to assess the global wind potential. 
Also, because the most accurate method of assessing wind energy 
potential in a certain location is on-site measurement, the differ- 
ences between commercially available wind sensors and recording 
equipments are discussed. A methodology is outlined for obtaining 
a match between machine and site characteristics for most cost-ef- 
fective power production. The first three sections deal primarily 
with wind resource and wind-machine interaction. The final two 
sections cover wind machine technology and wind energy applica- 
tions. 


1704 Economics 


REFER ALSO TO CITATION(S) 30425 


1705 Environmental Aspects 


REFER ALSO TO CITATION(S) 30430 


30416 (SERI/CP—635-1238, pp 355-362) Measured and 
calculated characteristics of wind turbine noise. Greene, G.C. 
(Langley Research Center, Hampton, VA). 1981. NTIS, PC 
A19/MF AOI. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

This paper presents the results of an analytical and experi- 
mental investigation of wind turbine noise. Noise calculations indi- 
cate that for configurations with the rotor downwind of the sup- 
port tower, the primary source of noise is the rapid change in rotor 
loading which occurs as the rotor passes through the tower wake. 
Noise measurements are presented for solid and truss-type tower 
models with both upwind and downwind rotors. Upwind rotor 
configurations are shown to be significantly quieter than downwind 
configurations. The model data suggest that averaged noise meas- 
urements and noise calculations based on averaged tower wake 
characteristics may not accurately represent the impulsive noise 
characteristics of downwind rotor configurations. 


30417 (SERI/CP—635-1238, pp 375-387) Acoustic noise 
generation by the DOE/NASA MOD-1 wind turbine. Kelley, 
N.D. (Solar Energy Research Inst., Golden, CO). 1981. 
NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The results of a series of measurements taken over the past 
year of the acoustic emissions from the DOE/NASA MOD-1 Wind 
Turbine has shown the maximum acoustic energy is concentrated in 
the low frequency range, often below 100 Hz. The temporal as well 
as the frequency characteristics of the turbine sounds have been 
shown to be important since the MOD-1 is capable of radiating 
both coherent and incoherent noise. The coherent sounds are usual- 
ly impulsive and are manifested in an averaged frequency domain 
plot as large numbers of discrete energy bands extending from the 
blade passage frequency to beyond 50 Hz on occasion. It is these 
impulsive sounds which are identified as the principal source of the 
annoyance to a dozen families living within 3 km of the turbine. 
The source of the coherent noise appears to be the rapid, unsteady 
blade loads encountered as the blade passes through the wake of 
the tower structure. 


30418 (SERI/CP—635-1238, pp 389-395) GE MOD-1 
noise study. Wells, R.J. (General Electric Co., Schenectady, 
NY). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Noise studies of the MOD-1 Wind Turbine Generator are 
summarized, and a simple mathematical model is presented which is 
adequate to correlate the sound levels found near the machine. A 
simple acoustic measure is suggested for use in evaluating far field 
sound levels. Use of this measure as input to a currently available 
sound complaint prediction program is discussed. Results of a 
recent statistical survey relative to the far field variation of this 
acoustic measure because of atmospheric effects are described. 
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30419 (SERI/CP—635-1238, pp 397-400) Enhancement 
of far-field sound levels by refractive focusing. Thomson, 
D.W.; Roth, S.D. (Pennsylvania State Univ., University 
Park). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The enhancement of sound pressure levels resulting from re- 
fractive focusing has been calculated for meteorological conditions 
representative of those observed at the MOD-1 site near Boone, 
NC. The results show that 10 to 20dB enhancements can occur 
over ranges of several hundred meters. Localized enhancements in 
excess of 20dB can occur but will probably be of limited duration 
as a consequence of normal temporally varying meteorological con- 
ditions. 


30420 (SERI/CP—635-1238, pp 401-409) Predictions of 
low-frequency and impulsive sound radiation from horizontal- 
axis wind turbines. Martinez, R.; Widnall, S.E.; Harris, W.L. 
(Massachusetts Inst. of Tech., Cambridge). 1981. NTIS, PC 
A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

This paper develops theoretical models to predict the radi- 
ation of low-frequency and impulsive sound from horizontal-axis 
wind turbines due to three sources: (1) steady blade loads; (2) un- 
steady blade loads due to operation in a ground shear; (3) unsteady 
loads felt by the blades as they cross the tower wake. These models 
are then used to predict the acoustic output of MOD-1, the large 
wind turbine operated near Boone, NC. Predicted acoustic time sig- 
nals are compared to those actually measured near MOD-1; good 
agreement is obtained. 


30421 (SERI/CP—635-1238, pp 411-418) The NASA- 
LeRC wind turbine sound prediction code. Viterna, L.A. 
(Lewis Research Center, Cleveland, OH). 1981. NTIS, PC 
A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Since regular operation of the DOE/NASA Mod-1 wind 
turbine began in October 1979 about 10 nearby households have 
complained of noise from the machine. Development of the NASA- 
LeRC wind turbine sound prediction code began in May 1980 as 
part of an effort to understand and reduce the noise generated by 
Mod-1. Tone sound levels predicted with this code are in generally 
good agreement with measured data taken in the vicinity Mod-1 
wind turbine (less than 2 rotor diameters). Comparison in the far 
field indicates that propagation effects due to terrain and atmos- 
pheric conditions may be amplifying the actual sound levels by 
about 6 db. Parametric analysis using the code has shown that the 
predominant contributors to Mod-1 rotor noise are (1) the velocity 
deficit in the wake of the support tower, (2) the high rotor speed, 
and (3) off-optimum operation. 


30422 (SERI/CP—635-1238, pp 419-423) Noise genera- 
tion of upwind rotor wind turbine generators. Spencer, R.H. 
(Boeing Vertol Co., Philadelphia, PA). 1981. NTIS, PC 
A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Noise sources of wind turbines with rotors upstream of the 
support structure are discussed along with methodology for sound 
level prediction. Estimated noise levels for the MOD-2 wind tur- 
bine are presented operating in both the upwind and downwind 
configurations. Results indicate that upwind rotor configurations 
may be advantageous from an acoustical standpoint. 


30423 (SERI/CP—635-1238, pp 425-430) Status report 
on downwind rotor horizontal axis wind turbine noise predic- 
tion. Metzger, F.B.; Klatte, R.J. (United Technologies 
Corp., Windsor Locks, CT). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

NASA and industry are currently cooperating in the con- 
duct of extensive experimental and analytical studies to understand 
and predict the noise of large, horizontal-axis wind turbines. This 
effort consists of (1) obtaining high quality noise data under well- 
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controlled and documented test conditions, (2) establishing the an- 
noyance criteria for impulse noise of the type generated by horizon- 
tal-axis wind turbines with rotors downwind of the support tower, 
(3) defining the wake characteristics downwind at the axial location 
of the plane of rotation, (4) comparing predictions with meas- 
urements made by use of wake data, and (5) comparing predictions 
with annoyance criteria. This report briefly summarizes the status 
of work by Hamilton Standard in the above areas which was done 
in support of the cooperative NASA and industry studies. 


30424 (SERI/CP—635-1238, pp 431-435) Wind turbine 
acoustic standards. Stephens, D.G.; Shepherd, K.P.; Gros- 
veld, F. (Langley Research Center, Hampton, VA). 1981. 
NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

A program is being conducted to develop noise standards 
for wind turbines which minimize annoyance and which can be 
used in design specifications. The approach consists of presenting 
wind turbine noise stimuli to test subjects in a laboratory listening 
chamber. The responses of the subjects are recorded for a range of 
stimuli which encompass the designs, operating conditions, and am- 
bient noise levels of current and future installations. Results to date 
have established the threshold of detectability for a range of impul- 
sive stimuli of the type associated with blade/tower-wake interac- 
tions. The status of the ongoing psychoacoustic tests, the subjective 
data, and the approach to the development of acoustic criteria/ 
standards are described. 
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30425 (DOE/CS/30278—T10) Solar technology assess- 
ment project. Volume VIII. Wind energy. Hughes, W.L.; Ra- 
makumar, R.G.; Lingelbach, D.D. (Oklahoma State Univ., 
Stillwater (USA). Engineering Energy Lab.; University of 
Central Florida, Orlando (USA). Florida Solar Energy 
Center). Apr 1981. Contract FC02-79CS30278. 143p. NTIS, 
PC A07/MF AO1. Order Number DE81029009. 

This paper first gives a brief historical perspective of wind 
energy utilization followed by a discussion of the potential uses 
(promises) of wind and the economic costs and technical difficulties 
(problems) of using it. A discussion of the statistical characteristics 
of the wind follows for a moderate to high wind area in the United 
States (actually, Oklahoma City data was used). Information on 
average available energy on an annual basis is presented, along with 
approximately monthly variations. There are an extensive variety of 
types of windmills in existance, and a sampling of these varieties is 
discussed briefly. Data on efficiencies and power coefficients for a 
variety of turbines is then presented. The remainder of the report 
generally is divided into a discussion of small (less than 100 kW) 
and large (larger than 100 kW) systems. Small systems and applica- 
tions are discussed in some detail along with economic analyses. 


30426 (DOE/NASA/20320—32) Tests of an overrunning 
clutch in a wind turbine. Seidel, R.C.; Pfanner, H.G. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Jul 1981. Contract 
AI01-76ET20320. 12p. (NASA-TM-—82653). NTIS, PC 
A02/MF A0O1. Order Number DE81028493. 

The report describes the tests that were run on an overrun- 
ning clutch, a concept being considered for use on advanced wind 
turbine designs. The overrunning clutch has potential to simplify 
operations and improve wind turbine performance in low and vari- 
able winds. The energy capture can be increased because, as the 
wind decreases, the wind turbine does not motor but is permitted to 
coast below synchronous speed. Also, as the wind speed increases, 
the rotor rpm increases to synchronous and produces power with- 
out requiring time for wind speed averaging or synchronization. 
The overrunning clutch was installed between the gearbox and the 
alternator. Overrunning clutches are mature mechanical devices 
made by a number of manufacturers and have rated life cycles con- 
sistent with a thirty year wind turine life. 
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30427 (EPRI-AP—1959) Large wind turbine generator 
performance assessment. Technology status report No. 3. In- 
terim report. Vachon, W.A. (Little (Arthur D.), Inc., Cam- 
bridge, MA (USA)). Jul 1981. 136p. NTIS, PC A07/MF 
A01. Order Number DE81903763. 

This report presents a summary of recent test data and expe- 
rience from large wind turbine (WT) development and test pro- 
grams funded by both the Federal Government and private enter- 
prises. The data presented are current as of October 1980. Detailed 
summaries of test results are presented for the US Department of 
Energy's 200-kW MOD-0A horizontal-axis WTs that have been in- 
terconnected with electric utilities at various locations around the 
United States. A description of the progress and experiences with 
both the MOD-1 1.5-MW WT and the cluster of three MOD-2 2.5- 
MW WTs is also presented, along with a summary of plans for the 
DOE vertical-axis wind turbine program. A brief summary of 
Danish large WT programs is also provided. 


30428 (SAND—81-0923) Residual stresses in darrieus 
vertical axis wind turbine blades. Veers, P. (Sandia National 
Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 63p. NTIS, PC A04/MF AOl1. Order 
Number DE81026144. 

A numerical package called RESID has been assembled to 
calculate the residual stresses in VAWT blades induced during cold 
forming. Using a strength of materials - elementary beam theory ap- 
proach, RESID models the material response with a bilinear stress- 
strain curve, and the cross-sectional geometry with an array of area 
increments. Through an iterative solution procedure residual stress- 
es are predicted for a specified final radius of curvature or applied 
bending moment. RESID results are compared to theoretical solu- 
tions for simple geometries and with MARC Finite element results 
for VAWT blade geometries. Calculating residual stress levels, de- 
termining acceptable residual stress levels, and a method of reduc- 
ing residual stresses are discussed. A complete listing and sample 
run are included in the appendicies. 


30429 (SAND—81-0979) Aerodynamic sizing of vertical- 
axis wind turbines for wind farms. Cole, J.K. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). Aug 1981. Contract 
AC04-76DP00789. 30p. NTIS, PC A03/MF AOl. Order 
Number DE81029294. 

This study addresses the issue of whether a large number of 
small turbines or a small number of large turbines will generate the 
most total power on a given wind farm. The effects of atmospheric 
boundary layer, turbine pedestal height, and turbine Reynolds 
number are evaluated for vertical-axis wind turbines (VAWTs) that 
are 17, 46, and 85 m in diameter. Results indicate that for realistic 
thicknesses of atmospheric boundary layers, increasing the size of 
the turbine increases the total power generated. Adding a pedestal 
may also increase the power generated. If the atmospheric bound- 
ary layer exceeds 100 m in thickness, a wind farm can generate up 
to 73% more power through the use of 85-m-dia VAWTs instead 
of 17-m-dia VAWTSs. 


30430 (SERI/CP—635-1238) Wind turbine dynamics. 
NASA conference Publication 2185. Thresher, R.W. (ed.). 
(Solar Energy Research Inst., Golden, CO (USA); National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center; Oregon State Univ., Cor- 
vallis (USA)). 1981. Contract AC02-77CH00178. 433p. 
(CONF-810226—). NTIS, PC A19/MF AOl. Order 
Number DE81027829. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The Second DOE/NASA Wind Turbine Dynamics Work- 
shop was held in Cleveland, Ohio, February 24-26, 1981. Papers 
were presented on the dynamic behavior of large and small hori- 
zontal-axis and vertical-axis wind turbines. A total of 48 papers 
were contributed and are included in this proceeding. Contributors 
include universities, manufacturers, government laboratories, and 
private research organizations. The papers discuss a variety of 
topics including aerodynamics, structural dynamics, electrical 
system dynamics, control dynamics, and acoustics. Summaries of 
the informative discussions held at the workshop as well as the 
questions and answers which followed each paper are documented 
in the proceedings. 
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30431 (SERI/CP—635-1238, pp 3-7) Aerodynamic pot- 

. Wilson, R.E. (Oregon State Univ., Corvallis). 1981. 
NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Aerodynamic developments for vertical axis and horizontal 
axis wind turbines are given that relate to the performance and 
aerodynamic loading of these machines. Included are: (1) a fixed 
wake aerodynamic model of the Darrieus vertical axis wind tur- 
bine; (2) experimental results that suggest the existence of a laminar 
flow Darrieus vertical axis turbine; (3) a simple aerodynamic model 
for the turbulent windmill/vortex ring state of horizontal axis 
rotors; and (4) a yawing moment of a rigid hub horizontal axis 
wind turbine that is related to blade coning. 


30432 (SERI/CP—635-1238, pp 9-18) Aerodynamic per- 
formance prediction of horizontal axis wind turbines. Jeng, 
D.R.; Keith, T.G.; Aliakbarkhanafjeh, A. (Univ. of Toledo, 
OH). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The purpose of this work is to describe a new method for 
calculating the aerodynamic performance of horizontal axis wind 
turbines. The method, entitled the helical vortex method, directly 
calculates the local induced velocity due to helical vortices that 
originate at the rotor blade. Furthermore, the method does not re- 
quire a specified circulation distribution. Results of the method are 
compared to similar results obtained from wilson PROP code meth- 
ods (Prandtl, Goldstein, NASA and no tip loss) as well as to exist- 
ing experimental data taken from the NASA Mod-0 wind turbine. 
It is shown that results of the proposed method agree well with ex- 
perimental values of the power output both near cut-in and at rated 
wind speeds. Further, it is found that the method does not experi- 
ence some of the numerical difficulties encountered by the PROP 
code when run at low wind velocities. 


30433 (SERI/CP—635-1238, pp 19-25) Double-multiple 
streamtube model for Darrieus wind turbines. Paraschivoiu, I. 
(Institut de Recherche d’Hydro-Quebec, Varennes). 1981. 
NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

An analytical model is proposed for calculating the rotor 
performance and aerodynamic blade forces for Darrieus wind tur- 
bines with curved blades. The method of analysis uses a multiple- 
streamtube model, divided into two parts: one modeling the up- 
stream half-cycle of the rotor and the other, the downstream half- 
cycle. The upwind and downwind components of the induced ve- 
locities at each level of the rotor were obtained using the principle 
of two actuator disks in tandem. Variation of the induced velocities 
in the two parts of the rotor produces larger forces in the upstream 
zone and smaller forces in the downstream zone. Comparisons of 
the overall rotor performance with previous methods and field test 
data show the important improvement obtained with the present 
model. The calculations were made using the computer code 
CARDAA developed at IREQ. 


30434 (SERI/CP—635-1238, pp 27-34) UTRC wind 
energy conversion system performance analysis for horizontal 
axis wind turbines (WECSPER). Egolf, T.A.; Landgrebe, 
A.J. (United Technologies Research Center, East Hartford, 
CT). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The theory for the UTRC Wind Energy Conversion System 
Performance Analysis (WECSPER) for the prediction of horizontal 
axis wind turbine performance is presented. Major features of the 
analysis are the ability to: (1) treat the wind turbine blades as lifting 
lines with a prescribed wake model; (2) solve for the wake-induced 
inflow and blade circulation using real nonlinear airfoil data; and 
(3) iterate internally to obtain a compatible wake transport velocity 
and blade loading solution. This analysis also provides an approxi- 
mate treatment of wake distortions due to tower shadow or wind 
shear profiles. Finally, selected results of internal UTRC applica- 
tion of the analysis to existing wind turbines and correlation with 
limited test data are described. 
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30435 eee 1238, pp 35-40) wey field of 
a system of unsteady cycloidal vorticies. Young, B.J. (Young 
Energy Systems, Dennisport, MA). 1981. NTIS, PC A19/ 
MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cn OH, USA (24 Feb 1981). 

An essential difference between two-dimensional and three- 
dimensional models of cycloidal rotors is the presence of unsteady 
trailing cycloidal vorticies in the wake. The velocity induced by 
these vorticies is the primary mechanism producing flow retarda- 
tion for low span/radius ratio, finite blade number rotors. An ideal- 
ized rigid wake model of finite blade cycloidal rotors is used to in- 
vestigate some cycloidal rotor problems. 


30436 (SERI/CP—635-1238, pp 41-49) Analytical stud- 
ies of new airfoils for wind turbines. Wentz, W.H. Jr. (Wich- 
ita State Univ., KS); Calhoun, J.T. 1981. NTIS, PC A19/ 
MF AOl. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Computer studies have been conducted to analyze the poten- 
tial gains associated with utilizing new airfoils for large wind tur- 
bine rotor blades. Attempts to include 3-dimensional stalling effects 
are inconclusive. It is recommended that blade pressure meas- 
urements be made to clarify the nature of blade stalling. It is also 
recommended that new NASA laminar flow airfoils be used as 
rotor blade sections. 


30437 (SERI/CP—635-1238, pp 51-66) Wake of a Dar- 
rieus turbine. Base, T.E.; Phillips, P.; Robertson, G.; 
Nowak, E.S. (Univ. of Western Ontario, London). 1981. 
NTIS, PC Al9/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The theory and experimental measurements on the aerody- 
namic decay of a wake from high performance vertical axis wind 
turbine will be discussed. In the initial experimental study, the wake 
downstream of a model Darrieus rotor, 28 cm diameter and a 
height of 45.5 cm, was measured in the University Boundary Layer 
Wind Tunnel. The wind turbine was run at the design tip speed 
ratio of 5.5. It was found that the wake decayed at a slower rate 
with distance downstream of the turbine, than a wake from a 
screen with similar troposkein shape and drag force characteristics 
as the Darrieus rotor. The initial wind tunnel results indicated that 
the vertical axis wind turbines should be spaced at least forty diam- 
eters apart to avoid mutual power depreciation greater than ten 
percent. 


30438 (SERI/CP—635-1238, pp 79-86) Performance of 
wind turbines in a turbulent atmosphere. Sundar, R.M.; Sulli- 
van, J.P. (Purdue Univ., West Lafayette, IN). 1981. NTIS, 
PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The effect of atmospheric turbulence on the power fluctu- 
ations of large wind turbines is studied. The significance of spatial 
non-uniformities of the wind is emphasized. The turbulent wind 
with correlation in time and space is simulated on the computer by 
Shinozukas method. The wind turbulence is modelled according to 
the Davenport spectrum with an exponential spatial correlation 
function. The rotor aerodynamics is modelled by simple blade ele- 
ment theory. Comparison of the spectrum of power output signal 
between 1-D and 3-D turbulence, shows the significant power fluc- 
tuations centered around the blade passage frequency. 


30439 (SERI/CP—635-1238, pp 87-99) Wind response 
characteristics of horizontal axis wind turbines. Thresher, 
R.W.; Holley, W.E.; Jafarey, N. (Oregon State Univ., Cor- 
vallis). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

It was the objective of the work reported to take a broader 
look at wind turbine dynamic response to turbulence, and attempt 
to ascertain the features of turbulence that wind turbines are most 
sensitive to. A statistical description of the wind input including all 
three wind components and allowing linear wind gradients across 
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the rotor disk, was used together with quasi-static aerodynamic 
theory and an elementary structural model involving only a few de- 
grees of freedom. The idea was to keep the turbine model simple 
and show the benefits of this type of statistical wind representation 
before attempting to use a more complex turbine model. As far as 
possible, the analysis was kept in the simplest form, while still pre- 
serving key physical responses. 


30440 (SERI/CP—635-1238, pp 101-112) Wind turbu- 
lence inputs for horizontal axis wind turbines. Holley, W.E.; 
Thresher, R.W.; Lin, S.R. (Oregon State Univ., Corvallis). 
1981. NTIS, PC A1l9/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

In order to predict wind turbine response characteristics in 
the presence of atmospheric turbulence, two major modeling steps 
are required. First, the important atmospheric sources for the force 
excitations felt by the wind turbine system must be identified and 
characterized. Second, a dynamic model must be developed which 
describes how these excitations are transmitted through the struc- 
ture and power train. The goal of this paper is to establish the first 
modeling step, that of quantifying the important excitations due to 
the atmospheric turbulence. 


30441 (SERI/CP—635-1238, pp 113-120) Applications of 
the DOE/NASA wind turbine engineering information 
system. Neustadter, H.E.; Spera, D.A. (Lewis Research 
Center, Cleveland, OH). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The NASA Lewis Research Center manages for the Depart- 
ment of Energy, the technology and engineering development of 
large horizontal axis wind turbines. In support of this activity each 
wind turbine has a variety of information systems used to acquire, 
process and analyze data. In general four categories of data sys- 
tems, each responding to a distinct information need, can be identi- 
fied. The categories are: Control, Technology, Engineering and 
Performance. The focus of this report is on the information that 
can be extracted by statistical analysis of data obtained from the 
Technology and Engineering Information Systems. These systems 
consist of the following elements: (1) sensors which measure critical 
parameters (e.g., wind speed and direction, output power, blade 
loads and component vibrations; (2) remote multiplexing units 
(RMUs) on each wind turbine which frequency-modulate, multiplex 
and transmit sensor outputs; (3) on-site instrumentation to record, 
process and display the sensor output; and (4) statistical analysis of 
data at the NASA-Lewis Research Center in Cleveland, Ohio. Two 
examples of the capabilities of these systems are presented. 


30442 (SERI/CP—635-1238, pp 121-128) Overview of 
fatigue failures at the Rocky Flats wind system test center. 
Waldon, C.A. (Rockwell International, Golden, CO). 1981. 
NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

This paper is intended to identify potential SWECS design 
problems and thereby improve product quality and reliability. Mass 
produced components such as gearboxes, generators, bearings, etc., 
are generally reliable due to their widespread uniform use in other 
industries. The likelihood of failure increases, though, in the inter- 
facing of these components and in SWECS components designed 
for a specific system use. Problems relating to the structural integri- 
ty of such components are discussed and analyzed in this report 
with techniques currently used in quality assurance programs in 
other manufacturing industries. 


30443 (SERI/CP—635-1238, pp 129-138) Performance 
testing of a 50 kW VAWT in a built-up environment. Schien- 
bein, L.A. (DAF Indal Ltd., Mississauga, Ontario). 1981. 
NTIS, PC Ai9/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 


Cleveland, OH, USA (24 Feb 1981). 

The results of performance tests of a DAF Indal 50 kW ver- 
tical axis wind turbine carried out at the Company's plant near To- 
ronto, Canada, are presented. Results of limited free stream turbu- 
lence and vertical wind shear measurements at the site are also pre- 
sented. The close agreement between measured and predicted 
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energy outputs, required to verify the wind turbine power output 
performance relationship, was not attained. A discussion is present- 
ed of factors that may have contributed to the lack of better agree- 
ment. 


30444 (SERI/CP—635-1238, pp 139-150) Calculation of 
guaranteed mean power from wind turbine generators. S 
D.A. (Lewis Research Center, Cleveland, OH). 1981. S, 
PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Much research has been devoted to the nominal power gen- 
erated by wind machines, but little work has been done on the sub- 
ject of guaranteed power. Yet power guarantees will be part of the 
commercialization of wind energy systems. This paper describes in 
step-by-step fashion a proposed method for calculating the guaran- 
teed mean power output of a wind turbine generator. The term 
mean power as used in this study refers to the average power gen- 
erated at specified wind speeds during short-term tests. Extrapola- 
tion to an annual mean power, based on wind statistics, is beyond 
the scope of this paper. Guaranteed energy is not addressed. The 
DOE/NASA Mod-OA 200 kW plant in Clayton, New Mexico, is 
used as a sample case. Subjects discussed and illustrated are correla- 
tion of anemometers, the method of bins for analyzing non-steady 
data, the PROP Code for predicting turbine power, and statistical 
analysis of deviations in test data from theory. Guaranteed mean 
power density for the Clayton Mod-OA system was found to be 8 
watts per square meter less than theoretical power density at all 
power levels, with a confidence level of 0.999. This amounts to 4 
percent of rated power. 


30445 (SERI/CP—635-1238, pp 151-154) Hydraulic 
windmill. Browning, J.A. (Browning Engineering Corp., 
Hanover, NH). 1981. NTIS, PC Al9/MF A011. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The hydraulic windmill pumps pressurized oil from rotor 
shaft level to the ground where a motor-generator produces elec- 
tricity. Alternatively, the useful output may be heat. Rotor speed is 
governed by a flow valve. Over pressure, the result of high wind 
velocity, rotates the tail to move the rotor blades out-of-the-wind. 
Loss of oil pressure causes a brake to close as well as to swing the 
tail to its maximum distance from the rotor plane. 


30446 (SERI/CP—635-1238, pp 155-161) Two-dimen- 
sional turbulence models. Frost, W.; Lin, M.C. (Univ. of 
Tennessee, Tullahoma). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Two-dimensional turbulence models described in the NASA 
technical paper 1359, Engineering Handbook on the Atmospheric 
and Environmental Guidelines for Use in Wind Turbine Generator 
Development, are compared with experimental measurements made 
using an array of instrumented towers. Discussion of the spatial 
correlation coefficient, the two-point spectrum or cross spectrum, 
and the coherence function is given. The prediction techniques in 
general agree reasonably well with the experimental results. Meas- 
urements of the integral length scale however, do not correlate 
well with the prediction model recommended in the design hand- 
book. 


30447 (SERI/CP—635-1238, pp 165-172) Review of 


analysis methods for rotating systems with periodic coeffi- 
cients. Dugundji, J.; Wendell, J.H. (Massachusetts Inst. of 
Tech., Cambridge). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The present article reviews two of the more common proce- 
dures for analyzing the stability and forced response of equations 
with periodic coefficients, namely, the use of Floquet methods, and 
the use of multiblade coordinate and harmonic balance methods. 
The analysis procedures of these periodic coefficient systems are 
compared with those of the more familiar constant coefficient sys- 
tems. 
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30448 (SERI/CP—635-1238, pp 173-176) Approximate 
method for solution to le moment of inertia problems. 
Beans, E.W. (Univ. of Toledo, OH). 1981. NTIS, PC A19/ 
MF AOl. 

From 2. DOE/NASA wind turbine dynamics workshop; 


Cleveland, OH, USA (24 Feb 1981). 
The weathering vaning motion of a wind turbine with a 


moving rotor is an oscillatory problem with a variable moment of 
inertia. The analysis of such a motion requires the solution of a 
non-linear differential equation. In this article an approximation 
method is presented for reducing the problem to an equivalent con- 
stant moment of inertia problem. The method is based on the as- 
sumption that a moving rotor is an integrator and, therefore, the 
problem willl behave as if it has an averaged moment of inertia. It 
is further assumed that this will be a valid solution to the problem 
if the rotating speed of the wind turbine is infinite. The method 
consists of determing the integrated average of the moment of iner- 
tia for a single rotation. This averaged value can then be used to 
determine equivalent natural frequency of the system and other dy- 
namic properties. 


30449 (SERI/CP—635-1238, pp 177-187) Computation 
of the modes and polar moment of inertia of the blades of an 
HAWT. Beaulieu, G.; Noiseux, D. (Inst. de Recherche 
d’Hydro-Quebec (IREQ), Varennes). 1981. NTIS, PC A19/ 
MF AOI. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The numerical solution of the coupled differential equations 
of motion of the blades of a horizontal axis wind turbine is a more 
direct approach than the technique of finite elements, permitting 
the optimization of the design at relatively low cost. The procedure 
consists in transforming the equation of motion into a set of first 
order equations and solving them with fourth order Runge-Kutta 
integrators. This technique is applied to a twisted, tapered blade of 
variable cross section and stiffness including discontinuities. The 
first six natural frequencies and mode shapes are obtained. This 
technique is extended to obtain the polar moment of inertia of the 
blades as a function of frequency and rotational speed. 


30450 (SERI/CP—635-1238, pp 199-200) Flutter of Dar- 
rieus wind turbine blades: correlation of theory and experi- 
ment. Ham, N.D. (Massachusetts Inst. of Tech., Cam- 
bridge). 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Acquisition of frequency data for the Alcoa 17-M LC and 
1238229 wind turbines has permitted some limited correlation of 
flutter analysis with experimental data for flutter of Darrieus 
blades. 


30451 (SERI/CP—635-1238, pp 201-210) Whirl flutter 
analysis of a horizontal-axis wind turbine with a two-bladed 
teetering rotor. Janetzke, D.C. wis Research Center, 
oo OH); Kaza, K.R.V. 1981. NTIS, PC A19/MF 


From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

An investigation to explore the possibility of whirl flutter 
and to find the effect of pitch-flap coupling (53) on teetering motion 
of the DOE/NASA Mod-2 wind turbine is presented. The equa- 
tions of motion are derived for an idealized five-degree-of-freedom 
mathematical model of a horizontal-axis wind turbine with a two- 
bladed teetering rotor. The model accounts for the out-of-plane 
bending motion of each blade, the teetering motion of the rotor, 
and both the pitching and yawing motions of the rotor support. Re- 
sults show that the Mod-2 design is free from whirl flutter. Selected 
results are presented indicating the effect of variations in rotor sup- 
port damping, rotor support stiffness, and 53 on pitching, yawing, 
teetering, and blade bending motions. 


30452 (SERI/CP—635-1238, pp 211-219) Wind energy 
system time-domain (WEST) analyzers. Dreier, M.E.; Hoff- 
man, J.A. (Paragon — Inc., "El ‘Segundo, CA). 1981. 
NTIS, PC A19/MF AO1 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 
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Using the latest hybrid electronics technology, a portable 
analyzer which simulates in real time the complex nonlinear dynam- 
ics of horizontal axis wind energy systems has been constructed. 
Math models for an aeroelastic rotor featuring nonlinear aerody- 
namic and inertial terms have been implemented with high speed 
digital controllers and analog calculation; this rotor model is then 
combined with other math models of elastic supports, control sys- 
tems, a power train and gimballed rotor kinematics. The analyzer 
also features a stroboscopic display system graphically depicting 
distributed blade loads, motion, and other aerodynamic functions on 
a cathode ray tube. The viewer sees a clear picture of rotor dynam- 
ics in the start-up, shut-down, and trim states, as well as operation 
in special transient conditions such as gust and emergency shut- 
down. 


30453 (SERI/CP—635-1238, pp 221-223) Experience on 
the use of MOSTAB-HFW computer code for horizontal-axis 
wind turbines. Yu, Y.Y. (Rockweil International, Canoga 
Park, CA). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Experience gained from the dynamic analysis of horizontal 
axis turbine rotors based on the use of the MOSTAB-HFW com- 
puter code is described. Three topics are covered, dealing with the 
frequencies of a rotating beam, the use of the fundamental mode of 
a uniform cantilever beam, and the analysis of resonance dwell. Im- 
mensely high peak loads were generated by the code for resonance 
dwell, indicating further need for including structural damping and 
for transient analysis capability. The effect of structural damping, 
newly incorporated in the code, is finally described. 


30454 (SERI/CP—635-1238, pp 237-244) Review of res- 
onance response in large, horizontal-axis wind turbines. Sulli- 
van, T.L. (Lewis Research Center, Cleveland, OH). 1981. 
NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Field operation of the Mod-0 and Mod-1 wind turbines has 
provided valuable information concerning resonance response in 
large, two-bladed, horizontal axis wind turbines. Operational experi- 
ence has shown that | per rev excitation exists in the drive train, 
high aerodynamic damping prevents resonance response of the 
blade flatwise modes and teetering the hub substantially reduces the 
chordwise blade response to odd harmonic excitation. These results 
can be used by the designer as a guide to system frequency place- 
ment. In addition it has been found that present analytical tech- 
niques can accurately predict wind turbine natural frequencies. 


30455 (SERI/CP—635-1238, pp 245-253) SWECS tower 
dynamics analysis methods and results. Wright, A.D. (Rock- 
well International, Golden, CO); Sexton, J.H.; Butterfield, 
C.P.; Thresher, R.W. 1981. NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

At the Rocky Flats Wind Systems Center, several different 
tower dynamics analysis methods and computer codes are used to 
determine the natural frequencies and mode shapes of both guyed 
and freestanding wind turbine towers. These analysis methods are 
described and the results for two types of towers: a guyed tower 
and a freestanding tower are shown. The advantages and disadvan- 
tages in the use of and the accuracy of each method are also de- 
scribed. 


30456 (SERI/CP—635-1238, pp 265-270) North Wind 
4kW passive control system design. Currin, H. (Foehn Con- 
sulting, Klamath Falls, OR). 1981. NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

An overview of a mechanical rotor control design is present- 
ed. Operation at constant RPM and rapid response are obtained by 
using blade pitch moments for both sensing control need and blade 
pitch actuation. The basic concept, static or equilibrium design, and 
dynamic analysis are briefly presented. 
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30457 (SERI/CP—635-1238, pp 271-275) Passive cyclic 
pitch control for horizontal axis wind turbines. Bottrell, 
G.W. (Ventus Energy Corp., La Crescenta, CA). 1981. 
NTIS, PC A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

A new flexible rotor concept, called the balanced-pitch 
rotor, is described. The system provides passive adjustment of 
cyclic pitch in response to unbalanced pitching moments across the 
rotor disk. Various applications are described and performance pre- 
dictions are made for wind shear and cross wind operating condi- 
tions. Comparisons with the teetered hub are made and significant 
cost savings are predicted. 


30458 (SERI/CP—635-1238, pp 277-286) Dynamics of 
an experimental two bladed horizontal axis wind turbine with 
blade cyclic pitch variation. Hohenemser, K.H.; Swift, 
A.H.P. (Washington Univ., St. Louis, MO). 1981. NTIS, PC 
A19/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The horizontal axis wind turbine under study incorporates 
the combination of two features: the application of blade cyclic 
pitch variation and the use of yaw angle control for rotor speed 
and torque regulation. Due to its emasculation by passive cyclic 
pitch variation the rotor can be rapidly yawed without encounter- 
ing gyroscopic and aerodynamic hub moments and without notice- 
able out-of-plane blade excursions. The two bladed upwind rotor is 
vane stabilized and of very simple and rugged design. The principle 
was first checked out with a small scale wind tunnel model and 
then tested in the atmosphere with a 7.6 meter diameter experimen- 
tal fully instrumented wind turbine driving a 3 phase alternator. 
The rotor to tail vane furl angle was controlled through an electric 
actuator by a manually operated toggle switch overridden by an 
automatic rotor overspeed relay. The paper summarizes the test re- 
sults with respect to structural dynamics and yaw dynamics. 


30459 (SERI/CP—635-1238, pp 287-293) MOD-0 wind 
turbine dynamics test correlations. Brooks, B.M. (Hamilton 
——. Windsor Locks, CT). 1981. NTIS, PC A19/MF 
AOl. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The behavior of the teetered, downwind, free yaw, MOD-0 
wind turbine, as represented by NASA dynamic test data, was used 
to support confidence in the Hamilton Standard computer code 
simulations. Trim position, performance at trim, and teeter response 
as predicted by the computer codes were compared to test results. 
Using the computer codes, other possible configurations for MOD- 
0 were investigated. Several new test configurations are recom- 
mended for exploring free yaw behavior. It is shown that eliminat- 
ing rotor tilt and optimizing coning and blade twist can contribute 
to good free yaw behavior and stability. The effects of rotor teeter, 
teeter gravity balance, inflow and other physical and operating pa- 
rameters were also investigated. 


30460 (SERI/CP—635-1238, pp 295-301) Effect of 5; on 
a yawing HAWT blade and on yaw dynamics. Perkins, F.W.; 
Jones, R. (Kaman Aerospace Corp., Bloomfield, CT). 1981. 
NTIS, PC A19/MF AOI. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

A single degree of freedom aeroelastic computer model, 
WMSTAB3, has been employed to perform a parametric analysis 
of HAWT blade behavior during yaw maneuvers. Over 1000 differ- 
ent combinations of 5; and normal frequency were analyzed. The 
effect of 5; and flapping stiffness on flapping frequency, phase, and 
magnitude are discussed. The moments transmitted to the fixed 
system during yaw maneuvers are calculated and reduced to time 
constants of response to step changes in wind direction. The signifi- 
cance of the time constants for the configurations considered rela- 
tive to yaw response rate and lag angle is discussed, along with 
their possible significance for large HAWT. 
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30461 (SERI/CP—635-1238, pp 315-323) Dynamics and 
stability of wind turbine generators. Hinrichsen, E.N.; Nolan, 
P.J. (Power Technologies, Inc., Schenectady, NY). 1981. 
NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

This paper describes the dynamic and stability properties of 
wind turbine generators connected to power systems. Both syn- 
chronous and induction generators are considered. A comparison is 
made between wind turbines, steam, and hydro units. The unusual 
phenomena associated with wind turbines are emphasized. The gen- 
eral control requirements are discussed, as well as various schemes 
for torsional damping such as speed sensitive stabilizer and blade 
pitch control. Interaction between adjacent wind turbines in a wind 
farm is also considered. 


30462 (SERI/CP—635-1238, pp 325-332) Kaman 40 kW 
wind turbine generator: control system d Perley, R. 

Aerospace Corp., Bloomfield, CT). 1981. NTIS, 
PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The Kaman 40 kW Wind Turbine Generator design i incorpo- 
rates an induction generator for applications where a utility line is 
present and a synchronous generator for standalone applications. A 
combination of feed forward and feedback control is used to 
achieve synchronous speed prior to connecting the generator to the 
load, and to control the power level once the generator is connect- 
ed. The dynamics of the drive train affect several aspects of the 
system operation. These have been analyzed to arrive at the re- 
quired shaft stiffness. The rotor parameters that affect the stability 
of the feedback control loop vary considerably over the wind speed 
range encountered. Therefore, the controller gain was made a func- 
tion of wind speed in order to maintain consistent operation over 
the whole wind speed range. 


30463 (SERI/CP—635-1238, pp 343-352) Effect of wind 
turbine generator model and siting on wind power changes out 

of large WECS arrays. Schlueter, R.A.; Park, G.L.; Lotfa- 
lian, M.; Dorsey, J.; Shayanfar, H. (Michigan State Univ., 
East Lansing). 1981. ‘NTIS, PC A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

This paper discusses methods of reducing the WECS genera- 
tion change through selection of the wind turbine model for each 
site, selection of an appropriate siting configuration, and wind array 
controls. An analysis of wind generation change from an echelon 
and a farm for passage of a thunderstorm is presented to establish 
the factors concerning the wind turbine model and siting configura- 
tion that contribute to these variations. Detailed simulation results 
indicate more precisely how these factors can be exploited to mini- 
mize the WECS generation changes observed. Reduction of the 
wind generation change over ten minutes is shown to reduce the 
increase in spinning reserve, unloadable generation and load follow- 
ing requirements on unit commitment when significant WECS gen- 
eration is present and the farm penetration constraint is satisfied. 
Controls on the blade pitch angle of all wind turbines in an array 
or a battery control are shown to reduce both the wind generation 
change out of an array and the effective farm penetration in antici- 
pation of a storm so that the farm penetration constraint may be 
satisfied. 


30464 (SERI/CP—635-1238, pp 363-373) Dynamics of 


wakes downstream of wind turbine towers. Snyder, M.H.; 
Wentz, W.H. Jr. (Wichita State Univ., KS). 1981. NTIS, PC 
A19/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

The near-field wakes downstream of circular cylinders and 
of 12-sided cylinders were surveyed in a wind tunnel. Local veloc- 
ity and velocity deficit diagrams are presented. The variation of 
turbulence in the wake was surveyed and the frequency of the peri- 
odic component of wake motion was determined. Differences be- 
tween wakes of circular cylinders and of 12-sided cylinders are dis- 
cussed. Also effects of strakes, orientation of the 12-sided cylinders, 
and rounding of the corners are noted. 
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30465 Velccity and temperature oscillations in drainage 
winds. Doran, J.C.; Horst, T.W. (Pacific Northwest Labora- 
tory, Richland, Washington 99352). DE-AC06-76RLO1830. 
Journal of Applied Meteorology ; 20: No. 4, 361-376(Apr 
1981). 

Spectra of the time series of wind speeds and temperatures 
measured in the outflow area of a large drainage region are present- 
ed. Peaks are found in these spectra at frequencies corresponding to 
periods of oscillation of ~1.5 h. A simple model is given, which 
accounts quanlitatively for some of the observed features. 
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REFER ALSO TO CITATION(S) 29864, 29865, 29927, 30171, 30172, 30173, 
30515, 30729, 30730, 30877, 31302 


30466 (ANL/CEN/FE—80-19) Influence of salts on the 
sulfur retention of limestone in atmospheric fluidized-bed 
combustors. Smith, G.W.; Lenc, J.F.; Shearer, J.A.; Chopra, 
O.K.; Myles, K.M.; Johnson, I. (Argonne National Lab., IL 
(USA)). Jun 1981. Contract W-31-109-ENG-38. 39p. NTIS, 
PC A03/MF AOl1. Order Number DE81028473. 

Increased utilization of the available CaO can reduce the 
amount of limestone required for SO2 retention in atmospheric 
fluidized-bed combustion systems. In laboratory experiments, a pre- 
treatment with inorganic salts, such as NaCl, CaCl, or NazCOs, 
has been found to be an effective method of improving the CaO 
utilization. This report provides quantitative information on the ef- 
fectiveness of the same sulfation-enhancement salts in reducing the 
limestone requirements in an atmospheric fluidized-bed combustor 
(AFBC). Some laboratory experiments indicated that only 0.1 mol 
% of salt was required to produce the structural changes in the 
limestone necessary to increase the CaO utilization. In contrast, the 
AFBC runs indicated that as much as 2.0 mol % salt was required 
to obtain a significant increase in the CaO utilization. The increased 
utilization of the salt-treated limestone in the AFBC reduced the 
total amount of limestone needed to meet the EPA emission stand- 
ard for sulfur dioxide to one-half of that required when no treat- 
ment is used. 


30467 (ANL/CEN/FE—81-4) Cyclone performance esti- 
mates for pressurized fluidized-bed combustion. Henry, R.F.; 
Podolski, W.F. (Argonne National Lab., IL (USA)). Jul 
1981. Contract W-31-109-ENG-38. 33p. NTIS, PC A03/MF 
A01. Order Number DE81028504. 

Hot pressurized flue gas from pressurized fluidized-bed com- 
bustion must be cleaned up prior to its expansion in a gas turbine as 
part of the combined-cycle electric power generation concept. The 
performance of conventional cyclones in experimental tests has 
been compared with theory, with reasonable agreement. Prediction 
of the performance of a larger cyclone system shows that three 
stages should provide the cleanup required on the basis of current 
estimates of turbine tolerance of particulate matter. Advances in 
hot gas cleanup - optimized cyclones, augmented cyclones, and al- 
ternative devices - should provide future improvement in cycle effi- 
ciencies and costs, but simple cyclones are planned for first-genera- 
tion PFB/CC pilot and demonstration plants. 


30468 (ANL/CEN/FE—81-5) Alkali metal vapor remov- 
al from pressurized fluidized-bed combustor flue gas. Quarter- 


ly report, January-March 1981. Johnson, I.; Lee, S.H.D. 
(Argonne National Lab., IL (USA)). Jun 1981. Contract W- 
31-109-ENG-38. 28p. NTIS, PC A03/MF AOl. Order 
Number DE81028477. 

In the application of pressurized fluidized-bed combustion 
(PFBC) to the generation of electricity, hot corrosion of the gas 
turbine (downstream from the combustor) by alkali metal com- 
pounds in the combustion gas is a potential problem. The objective 
of this investigation is to develop a method for the removal of gas- 
eous alkali metal compounds from the high-pressure high-tempera- 
ture gas from a PFBC before the gas enters the turbine. The use of 
a granular-bed filter for gas cleanup, utilizing activated bauxite as 
the bed material, is under study. Data are reported on the removal 
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of gaseous NaCl from hot (800°C), pessurized (5 atm), wet (3.4% 
H2O) simulated flue gas using activated bauxite. Greater than 
99.9% NaCl vapor capture was achieved. The energy needed for 
the operation of a fixed granular-bed filter has been estimated. The 
energy needs and cost of using activated bauxite in the once- 
through and regeneration modes of operation are compared. 


30469 (DOE/ER/10766—3) Mitigation of biofouling 
using coatings. Quarterly progress report No. 3. Meyer, A.E.; 
King, R.W. (Calspan Advanced Technology Center, Buffa- 
lo, NY (USA)). 22 Jun 1981. Contract AC02-80ER 10766. 
13p. NTIS, PC A02/MF AOl1. Order Number DE81027900. 

Progress is reported in a project in which the objectives are 
to evaluate benefits associated with control of the surface energetic 
properties of materials used in heat exchangers, and to identify pre- 
ferred ranges of these surface conditions that minimize deposits of 
biological fouling known to deteriorate heat exchange efficiencies 
in seawater, brackish water and freshwater systems. The technical 
approach employed uses special diagnostic plates in novel flow 
cells where fluid flow conditions can be well-controlled, modifying 
the surface chemistry and surface energy of the plates with very 
thin coatings and examining the earliest events of biofouling caused 
by macromolecules and microbial organisms. Information is includ- 
ed on exposure experiments and results and heat exchange experi- 
ments. 


30470 (DOE/ET/33024—1) Aerodynamic design prob- 
lems of dry cooling systems. Moore, F.K. (Cornell Univ., 
Ithaca, NY (USA). Sibley School of Mechanical and Aero- 
space Engineering). 1980. Contract AS02-76ET33024. 47p. 
NTIS, PC A03/MF AOl1. Order Number DE81027331. 

Activities in a program which began in 1976 and concluded 
in 1979 for collecting and analyzing the effects of wind and inver- 
sions on natural draft cooling tower design are reviewed. Publica- 
tions which resulted from the program are listed. Two complete 
papers, entitled Aerodynamic Design Problems of Dry Cooling 
Systems and Aerodynamic Losses of Highly Flared Natural Draft 
Cooling Towers, are included. (LCL) 


30471 (EPRI-AP—1882-Vol.2) Baseline data on utiliza- 
tion of low-grade fuels in gas turbine applications. Volume 2. 
Hot component corrosion evaluation. Final report. Vitello, 
J.J.; Scheirer, S.T. (Westinghouse Electric Corp., Concord- 
ville, PA (USA)). Jun 1981. 64p. NTIS, PC A04/MF AO1. 
Order Number DE81903760. 

EPRI Project RP1079-2 was established to compare the cor- 
rosion of turbine parts when operated with residual oil versus distil- 
late oil. A metallographic evaluation of combustion turbine hot 
components, which showed partial residual versus total distillate 
fuel firing, revealed no discernable differences in component degra- 
dation (hot corrosion). Considering the time of operation, the 
degree of hot corrosion observed was somewhat greater than ex- 
pected for oil-fired combustion turbines of similar designs and alloy 
selections. This abnormality was attributed to the ingestion of high 
levels of sodium contaminated mist from the adjacent cooling 
tower through the turbine compressor inlet. Corrosion due to vana- 
dium compounds in the heavy fuel machines was practically nil, 
which indicates that residual fuel is satisfactory for use in combus- 
tion turbine plants. 


30472 (EPRI-AP—1882-Vol.3) Baseline data on utiliza- 
tion of low-grade fuels in gas turbine applications. Volume 3. 
Emissions evaluation. Final report. Sonnichsen, T. (K VB, 
Inc., Irvine, CA (USA)). Jun 1981. 108p. NTIS, PC A06/ 
MF AOl1. Order Number DE81903764. 

A series of field tests was conducted on two residual-oil- 
fired gas turbine/heat recovery steam generators (HRSG) compris- 
ing a Westinghouse PACE 260-MW combined-cycle unit. The ob- 
jective of these tests was to determine base load emission levels (1) 
with and without afterburners in service, (2) with and without 
water injection, and (3) following a turbine wash. A brief series of 
tests was also made at reduced operating loads. Emission meas- 
urements included (1) gaseous constituents measured by continuous 
monitoring instrumentation (O2., CO2, NO, NO/sub x/, and SO) 
and by wet chemistry methods (SOs, aldehydes, and chlorides) and 
(2) particulate characteristics (mass loading, smoke spot number, 
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submicron particle size, and particle morphology). Corrected NO/ 
sub x/ emissions at base load were 170 ppM (690 Ib/h) and 200 
ppM (625 Ib/h) with and without HRSG afterburners in service, re- 
spectively. NO/sub x/ emissions decreased with water injection by 
50% and were unchanged with the turbine wash. NO/sub x/ in- 
creased with load. Particulate mass loading at the HRSG stack 
(EPA Method 5) increased from 0.05 1b/10® Btu to 0.08 1b/10® Btu 
with the use of supplemental firing during non-sootblowing periods. 
Operation with sootblowing significantly increased these levels. CO 
emissions and smoke spot numbers were low for all test conditions, 
increasing slightly with afterburner firing, water injection, and re- 
duced load. SO; and aldehyde emissions were less than 1 ppM for 
all tests. 


30473 (EPRI-CS—1896) On-line acoutic-emission moni- 
toring of fossil power plants: a critical assessment. Final 
report. Leaver, D.E.; Harris, D.O. (Science Applications, 
Inc., Palo Alto, CA (USA)). Jun 1981. 107p. NTIS, PC 
A06/MF AOl1. 

Acoustic emission technology as it applies to the incipient 
failure detection of fossil plant components is reviewed. Studies 
were made of the potential application fo acoustic emissions to the 
detection of failures of rotating shaft systems: turbine generators, 
pumps, fans, and compressors. Particularly of interst in this review 
was the early detection of cracks in the turbine generator shaft. 
Also studied was the use of acoustic monitoring techniques for heat 
exchanger tube leaks, particularly water walls, superheaters, re- 
heaters, and feedwater heaters. Each potential application is rated 
as to its payoff and its probability of success. Recommended R & D 
plans are presented for those areas which offer good chance of suc- 
cess and high payoff. An important conclusion of this work is that 
monitoring of turbine shaft cracking is possible and desirable, al- 
though an optimum system may require rotating sensors in the bore 
and telemetry signals to transfer the ultrasonic signals to the sta- 
tionary environment. Acoustic monitoring of the tube leaks in high- 
pressure water or steam systems, such as water walls, superheaters, 
and feedwater heaters, is also perceived to be a viable and valuable 
technique. 


30474 (EPRI-CS—1927) Failure-cause analysis: air pre- 
heaters. Final report. Maloney, K.L.; Benson, R.C. (K VB, 
Inc., Irvine, CA (USA)). Jul 1981. 169p. NTIS, PC A08/ 
MF AO1. Order Number DE81903777. 

This final report under RP1265-8 is one of several surveys 
being conducted through the Fossil Plant Performance and Reli- 
ability Program to define more clearly the major generic equipment 
and/or operating problems responsible for utility power plant ou- 
tages. This survey includes input from 40 US utilities encompassing 
118 generating units with an average size over 500 MW and using 
236 air heaters. Data analysis resulting from this study clearly dem- 
onstrates problems with air preheater systems and their components 
that contribute to loss in performance and unavailability of generat- 
ing units. Nine major problem areas are identified: corrosion, foul- 
ing, plugging, soot blowers, water wash system, seals, fires, and 
drive and bearing systems. The indicated causes and effects are dis- 
cussed. Recommendations are made to improve the reliability of ex- 
isting air preheaters, and generic problems requiring future research 
and application of existing technologies are identified. It is also rec- 
ommended that users place more emphasis on the initial procure- 
ment phase to specify those design features that improve reliability. 
Another recommendation is to encourage manufacturers to acceler- 
ate their efforts to improve the technology and correct critical 
problems by upgrading their designs. Implementation of the recom- 
mendations included in this report by users and manufacturers can 
substantially improve the availability of air preheaters. 


30475 (EPRI-WS—79-238-Vol.2, pp 32.1-32.12) Gas tur- 
bines for future coal-based power generation systems. Hefner, 
W.J.; Carlstrom, L.A. May 1981. NTIS, PC A19/MF AOl1. 

In Conference proceedings: synthetic fuels-status and direc- 
tions. Volume 2: sections 18-appendixes. 

We have stressed the experience which we have had with 
the fuels of the past; petroleum derivatives, natural gas and a 
number of process hydrocarbon gases. This is the base of experi- 
ence from which we gas turbine designers must work. While our 
experience gives us confidence in approaching the synthetic fuels 
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future it by no means gives us ready made solutions. And while the 
anticipated problems of some synthetic fuels do not initimidate us, 
they keep us cautious of the limits of nature within which we must 
work. The achievement of widespread use of synthetic fuels, na- 
tionally or worldwide will have to be a cooperative effort. It must 
include those that develop the fuel processing techniques, those that 
design the machines that burn the fuels, those that use these ma- 
chines for power generation, and the public agencies who establish 
the guidelines and support of these activities. The gas turbine indus- 
try has shown resourcefulness in the past in adapting to the use of a 
variety of fuels, both natural and manufactured. However, there are 
limits in the ability and practicality of burning some poor grade 
fuels with corrosive contaminants, ash forming constituents, and 
emission forming compounds. It will be in our mutual best interest 
to maintain an effective dialogue among gas turbine manufacturers, 
synthetic fuel process developers, the utility and industry users and 
the government agencies to promote developments in the best inter- 
est of the consumer public. 


30476 (EPRI-WS—80-136, pp  19.1-19.16) Failures 
modes in model feedwater heater tubing. Williams, D.N.; 
Jackson, C.M. (Battelle Memorial Inst., Columbus, OH). 
Jun 1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Steam extracted from the turbine is used to preheat the 
boiler feedwater in fossil-fuel-fired steam plants in order to improve 
thermal efficiency. This is accomplished in a series of heaters be- 
tween the condenser hot well and the boiler. The heaters usually 
consist of a shell containing a bundle of U-bend tubes through 
which the feedwater is circulated. The heaters closest to the boiler 
handle water at high pressure and temperature. Because of the 
severe service conditions, high-pressure feedwater heaters are fre- 
quently tubed with drawn-and-stress relieved Monel 400, a nickel- 
base alloy containing 35 percent copper. As part of a study de- 
signed to reduce the rate of tube failure in high-pressure feedwater 
heaters, a number of failed drawn-and-stress-relieved Monel 400 U- 
bend tubes removed from three high-pressure feedwater heaters 
were examined at Battelle to determine the causes of failure. The 
results of this examination are described. 


30477 (EPRI-WS—80-141, pp 2.1-2.19) Design features 
of the Kwinana oil to coal conversion. Kregg, D.H. Jul 1981. 
NTIS, PC All/MF AO1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The Kwinana power plant in Western Australia is comprised 
of six generating units; four are rated at 1OOMW(e) each and two 
are rated at 200 MW(e) nameplate each. The latter two have been 
converted from oil firing to a dual oil/coal firing mode whereby 
100% pulverized coal is fired during periods of low demand (< 
60% MCR) and 100% oil is fired during high demand periods 
(60% to 100% MCR). This paper will describe the 1) feasibility 
study investigations that occurred when the conversion was under 
consideration by the utility owner/operator (SECWA), 2) the 
design features of the modified boiler plant, and, 3) the site modifi- 
cations to receive and store coal. 


30478 (EPRI-WS—80-141, pp 3.1-3.36) Kwinana coal 


conversion in western Australia. Kirkwood, J.B.; Chatfield, 
D.R. Jul 1981. NTIS, PC All/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The State Energy Commission of Western Australia 
(SECWA) is responsible for the generation and transmission of 
electricity and gas throughout the State of Western Australia. In 
1975 the largest power station of their system was the Kwinana 
Power Station consisting of (4) 120 MW units and with (2) 200 MV 
units under construction. All of these units were designed for oil/ 
gas firing. In 1975 the commission decided to convert the (2) 200 
MW units to dual coal/oil firing for an estimated cost of 26 million 
dollars at 1975 dollar levels. The project was successfully complet- 
ed within the budget estimate by April 1979 and the operational ex- 
perience with both units has been entirely satisfactory. The paper 
describes the background to the conversion decision, discusses the 
various design modifications necessary to convert the boiler and to 
provide coal handling facilities to the plant. The latest information 
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concerning the plant operation is provided. As a result of this suc- 
cessful project, SECWA has decided to convert a further 2 x 120 
MW units to dual coal/oil firing and this project is scheduled for 
completion in May 1983. 


30479 (EPRI-WS—80-141, pp 4.1-4.29) Oil to coal con- 
version options. Philipp, J. Jul 1981. NTIS, PC All/MF 
AOl. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Pending legislation on oil backout includes a requirement for 
a significant reduction in utility oil use by 1990. In general, the 
policies to encourage the use of coal, an abundant domestic energy 
source, are consistent with the overall national objective of con- 
serving oil and natural gas resources and restricting their use to sit- 
uations where substitutions are impractical. Increased use of coal by 
electric utilities may be achieved by adding new coalfired steam 
generating capacity or by converting existing oil-fueled units to 
coal. The objective of this presentation is to explore options which 
may be considered for converting an electric generating unit de- 
signed for oil to coal. Both commercially available and near-term 
technologies are described, their economics compared, and advan- 
tages, as well as disadvantages, identified. The options discussed in- 
clude the addition of new pulverized coal or FBC boilers and con- 
version to dual coal-oil firing, coal-oil-mixtures, coal-water-mix- 
tures, low or medium Btu gas. Estimated dates of commercial avail- 
ability of each option are given. 


30480 (EPRI-WS—80-141, pp 5.1-5.18) Flyash erosion 
of boiler convection banks. Wright, I.G.; Stringer, J. Jul 
1981. NTIS, PC Al1/MF AOI. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The factors which give rise to erosion and/or corrosion in 
steam boilers are reviewed with specific reference to inherent dif- 
ferences between boilers designed to burn coal or oil. The regions 
where erosion has most frequently caused problems in coal-fired 
boilers appear to be the primary superheater, the reheater inlet, the 
economizer, and water-wall rear screen tubes. Consideration of re- 
ported experience of erosion problems and of currently available 
analytical information suggests that the major means of reducing or 
avoiding erosion damage is by careful control of the flue-gas veloc- 
ity. Channels of high-velocity gas flow should be stopped or dis- 
persed by using baffles, while some areas of localized attack can be 
protected by shields, overlay coatings, or refractory encasement in 
severe cases. Soot blowing can be used to minimize the lockage of 
some flow passages by ash accumulation, but careful control is 
needed to avoid erosion by the soot blower itself. The use of more 
finely ground coal may reduce the flyash erosiveness to some 
extent. The erosivity of coal flyash appears to be a function of the 
ash content of the coal, and the silica content of the ash, but as yet 
there is no good parameter to express the erosivity, nor any simple, 
generally accepted test. Laboratory measurements of relative ero- 
sion rates for specific conditions have, however, been used success- 
fully to provide some guidance in the establishment of the relation- 
ship between severity of erosion and flue-gas velocity in coal-fired 
boilers and should be considered. The more compact design of oil- 
fired boilers requires the acceptance of a reduction in furnace 
volume when operated on coal or coal-oil mixtures, which may 
range up to 25 to 37 percent, depending on the coal/oil ratio. 
Measures which are needed to reduce the likelihood of serious ero- 
sion problems center on the reduction of the flue gas velocity. 


30481 (EPRI-WS—80-141, pp 6.1-6.10) Ash chemistry 
and its effect in boiler furnaces. Reid, W.T. Jul 1981. NTIS, 
PC Al11/MF AOI. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Ash makes up a major difference between liquid and solid 
fuels, both in quantity and in chemistry. Coal, with 100 to 300 times 
as much noncombustible inorganic matter as residual fuel oil, and 
with a chemistry based on silicates rather than vanadates, poses 
wholly new problems when coal replaces fuel oil in large boiler 
furnaces. Chief among these is the great decrease in heat transfer 
with coal because of the rapid slagging and fouling of heat-receiv- 
ing surfaces. Although these problems with coal have been faced 
for more than half a century, there is still no universally accepted 
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method based on first principles of predicting ash behavior in pul- 
verized-coal-fired boiler furnaces. The method described here cal- 
culates the flow characteristics of a coal ash from its chemical com- 
position, and then relates the calculated fluidity of the hot ash to 
the heat-release rate in the furnace. Finally, in conclusion, it is 
strongly recommended that utilities switching from oil to coal rec- 
ognize the necessity of analyzing the ash of the coal they are burn- 
ing. In no other way can they be certain that slagging and fouling 
problems - and ESP performance - can be explained, and, if neces- 
sary, be corrected. Matching ash behavior with furnace perform- 
ance is still more an engineering art than a science, and only as data 
are accumulated on coal-ash composition and the bahavior of that 
ash in furnaces will the ability be developed to control slag forma- 
tion on wall tubes, minimize fouling of convection passes, and 
insure high collectability of flyash. The key to all these problems is 
the chemical composition of the ash in the coal. 


30482 (EPRI-WS—80-141, pp 7.1-7.18) Effects of coal 
use in oil-design furnace. Llinares, V.; Smith, B.H. Jul 1981. 
NTIS, PC Al1/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

This presentation discusses the viability of coal as a conver- 
sion fuel for units designed for oil firing. Because of the wide vari- 
ability of coal and its properties, especially the quality and quantity 
of its ash content, its effects on steam generator capacity and per- 
formance can be significant. The material presented highlights the 
differences between various ranks of coal and their influences on 
steam generator furnace and convection section design. In conclu- 
sion, it is generally not feasible to consider firing straight coal in an 
oil-designed unit, due to the resultant unit downrating and high 
conversion costs and downtime. The use of COM will reduce con- 
version costs significantly, but a downrating will generally be nec- 
essary. We must keep in mind that our primary concern is the ash 
in the coal and its ash constituents which affect fouling and plug- 
ging: Each unit will have to be looked at independently to deter- 
mine the expected capacity based on a specific coal source. 


30483 (EPRI-WS—80-141, pp 8.1-8.12) Environmental 
control requirements for ion of oil-fired boilers to coal. 
McKinney, B.G.; Preston, G.T. Jul 1981. NTIS, PC All1/ 
MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Environmental controls required for liquid and solid waste 
effluents from oil-fired boilers converting to coal are not sufficient- 
ly defined so that cost estimates can be made with confidence. 
EPRI projections indicate that if ash and sludge from these plants 
are ultimately declared hazardous wastes, then the disposal costs 
would increase by a factor of 10 to 20 from present levels associat- 
ed with coal-fired plants. Additional research, development and 
demonstration of processes and methods to meet environmental re- 
quirements for liquid and solid waste effluents from plants must be 
conducted before costs can be estimated reliably. The environmen- 
tal controls on air emissions from plants converting from oil to coal 
are moderately well defined in some cases, and preliminary cost es- 
timates can be made. It is clear that the control of particulate, 
sulfur dioxide and nitrogen emissions could increase operating costs 
substantially, especially in situations where NSPS or stricter stand- 
ards are in effect. Cost estimates for controlling the most likely 
emissions of a plant converted from oil to a coal-based fuel, based 
on federal regulations in effect now, are shown in Table I. Since 
environmental regulations have not been established for converting 
from using oil to a coal-based fuel, each site will have its own set 
of requirements. Generalized costs for environmental controls re- 
quired for converted units or plants are uncertain due to the un- 
known future of regulations and the sensitivity of costs to site-spe- 
cific conditions. 


30484 (EPRI-WS—80-141, pp 9.1-9.6) Oil replacement 
options being considered by FP & L. Cook, M.C.; Furman, 
R.C. Jul 1981. NTIS, PC Al1/MF AO1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The oil dependency of Florida Power & Light Company's 
generation system is a major concern because of the financial vul- 
nerability that our company has, due to increased oil prices and the 
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probability of an oil cutoff. For the near term, obtaining more gas, 
increasing nuclear plant output, and energy conservation are all 
being actively pursued. Over the long term, FPL needs to find 
ways to burn coal in our oil plants. The FPL Coal Utilization Pro- 
ject Team has been set up to assess current and future technologies 
that may lead to the use of coal as a fuel source for FPL at the 
earliest possible date. The FPL Coal Utilization Project Team has 
determined that three technologies have the potential for early ap- 
plication to convert existing FPL oil plants to coal. Cleaned coal, 
coal-oil mixtures (COM) and coal-water slurries (CWS). The initial 
results indicate that the future technologies of coal liquefaction and 
coal gasification would be more costly for existing FPL plants than 
cleaned coal or COM. The preliminary feasibility studies indicated 
that clean coal conversion may be more cost effective than conver- 
sion to COM. Conversion of a plant to COM may only displace a 
maximum of 40% of the oil used in that plant, whereas a conver- 
sion to coal may displace almost 100%. Although clean coal con- 
version and coal-water slurry conversion are promising, there is 
also a certain amount of uncertainty and risk involved with either. 
This is due to the preliminary nature of the engineering and cost 
estimates and the assumptions concerning coal quality, boiler modi- 
fications, and environmental requirements. The conclusions from 
FPL’s preliminary feasibility studies, indicate that more detailed en- 
gineering, demonstration, and regulatory investigation is needed for 
both cleaned coal and coal-water slurries. 


30485 (EPRI-WS—80-141, pp 10.1-10.16) Review of 
Salem harbor coal-oil mixture project. Dunn, R.M. Jul 1981. 
NTIS, PC Al1l/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The objectives of the project were to demonstrate the feasi- 
bility of on-site preparation, storage and combustion of a 30% coal 
and 70% residual oil mixture in an 80 MW Babcock & Wilcox coal- 
fired boiler which had been converted to oil firing. COM was pro- 
duced initially from Pittsburgh Seam # 8 coal which had been pul- 
verized in a conventional ball mill which grinds to a nominal fine- 
ness of 80% through 200 mesh. The coal was blended with oil uti- 
lizing a bladed turbine agitator supported from the top of a cylin- 
drical blending tank. COM blending and stability studies conducted 
by the University of Massachusetts under EPRI RP1030-3 were 
used to identify an acceptable surfactant to stabilize the COM to 
retard settlement of coal particles in storage and transport. The 
original coal burners were replaced with low pressure (40 psi) air 
atomized burners expected to minimize tip erosion and plugging. 
An existing residual oil storage tank equipped with a bladed agita- 
tor to further retard coal settling. Initial oil and COM firing with 
the new burners resulted in unacceptable combustion conditions 
which required further modifications to burner throats and other 
adjustments. Both oil and COM firing resulted in high levels of un- 
burned carbon which has been attributed to high levels of asphal- 
tene in fuel oil. Blending and firing of 30% COM was successful, 
but compliance with particulate emission levels was not achieved. 
Coal concentration was reduced to 20% while improvements to ex- 
isting precipitators were evaluated. No significant erosion of equip- 
ment handling COM has been noted. Settling of coal particles in 
storage and in piping has not been detected. 


30486 (EPRI-WS—80-141, pp 11.1-11.14) Use of coal in 
oil-design boilers. Manfred, R. Jul 1981. NTIS, PC All/MF 
AOl. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

A near-term option for conversion of oil-design utility boil- 
ers and a few coal-design units from oil-firing to coal-firing is 
promised by the use of highly concentrated slurries of finely 
ground coal in water. The coal-water slurries (CWS) would be 
useable without major modifications to the fuel transportation, stor- 
age and handling facilities. The technology for preparing pumpable, 
stable slurries containing 70% to 75% coal in 25% to 30% water is 
under development at a number of facilities. The slurries also typi- 
cally contain 1.0% stabilizing additives. Various coal feedstock, 
coal treatment processes, grinding methods and stabilizing processes 
are used by different firms. Ton quantities of such slurries have 
been prepared and limited combustion tests in 1 MM Btu/hr, 4 MM 
Btu/hr and 3.5 MW burners have been reported. Development pro- 
jects are underway to fully develop and scale up slurry preparation 
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processes, and to demonstrate stable combustion in boilers. Projects 
are being planned to identify modification requirements (e.g. 
burners, pumps, instrumentation, emission control), to assess bene- 
fits and, finally, to demonstrate CWS performance in a full-scale 
utility boiler. 


30487 (EPRI-WS—80-141, pp 12.1-12.14) Economic re- 
placement of oil and gas with coal in the electric utility 
sector. Stauffer, C.H. Jr. Jul 1981. NTIS, PC Al1/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

The paper discusses a) past, present, and proposed govern- 
ment attempts to reduce the use of oil and/or gas in utility boilers; 
b) the economics of oil and gas replacement with emphasis on re- 
conversions and accelerated replacement; c) real world constraints 
to such replacement; and d) forecasts of the potential oil/gas sav- 
ings by regions and related effects, including costs and air pollutant 
emissions. 


30488 (EPRI-WS—80-141, pp 15.1-15.11) FP & L’s San- 
ford coal-oil mixture demonstration project. Slepow, L.D.; 
Mendelssohn, A.S. Jul 1981. NTIS, PC A11/MF AOl1. 

In Seminar proceedings: the use of coal in oil-design utility 
boilers. 

Florida Power & Light Company has conducted a compre- 
hensive test of coal-oil mixture, or COM, as an alternate boiler fuel 
in Sanford Unit No. 4, a 400 megawatt unit, to determine the prob- 
lems associated with burning coal in a boiler originally designed to 
burn oil. FPL has undergone this test because of its desire to 
reduce its dependence on oil. Within its generation system there are 
nine 400 MW units and four 800 MW units, all designed to burn oil, 
and all are candidates for an alternate fuel. This presentation gives 
a detailed look at the preparation plant built to make COM for the 
demonstration and the modifications that FPL made to the Sanford 
Plant in order to allow it to burn COM. The problems that devel- 
oped during the lessons learned in the handling and burning of 
COM are discussed. A summary of the results generated in burning 
COM with up to a 50% coal concentration is also be presented. 
Coal-oil mixture appears to work as a substitute for oil in Florida 
Power & Light Company’s 400 MW units. But a 50% COM only 
displaces about 40% of the oil used. The high capital and operating 
cost of COM preparation facilities, plant modifications and emission 
control equipment offsets much of the economic advantage of coal 
vs. oil. Since the coal concentration in COM is limited to only 50% 
because of viscosity problems, it would be preferable to burn coal 
without mixing it with oil. Based upon the Sanford Plant's perform- 
ance on COM, it would appear that, at some units, it may be possi- 
ble to burn some form of coal directly or in a water slurry, thus 
displacing a greater quantity of oil. FPL is currently looking at 
these alternatives and plans to pursue them to determine their tech- 
nical and economic viability. 


30489 Fluidized-bed combustion: an emerging technology. 
Friedrich, F.D. Ottawa, Ontario; CANMET-Energy Mines 
and Resources Canada (1980). 17p. (CANMET—79-39). 

New combustion technology is required to meet the twofold 
challenge of utilizing increasingly low-grade fuels and simulta- 
neously reducing emissions harmful to the environment. In this re- 
spect, the paper identifies fluidized-bed combustion as one of the 
most promising new technologies, which furthermore has reached 
commercial demonstration in small sizes. The fluidized combustion 
process is described together with its advantages, disadvantages, 
and potential applications. The current state-of-the-art is summa- 
rized. Also, the objectives and status of the federal fluidized-com- 
bustion demonstration program is reviewed. 


30490 (IRT—19600/1) Materials-process-product analy- 
sis of coal process technology. Phase III, Task 1 report, 
direct combustion, and sulfur emissions control and recovery 
processes. Volume 1. Results. (International Research and 
Technology Corp., McLean, VA (USA)). 16 Aug 1979. 
Contract AC01-78ET12300. 46p. NTIS, PC A03/MF AO1. 
Order Number DE81028858. 

A Materials-Process-Product Model of coal process technol- 
ogy has been developed for the US Department of Energy. This 
model is an application of a methodology, previously developed 
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under a grant from the National Science Foundation, for systemati- 
cally analyzing an array of competing manufacturing technologies 
from economic, environmental, and energy policy perspectives. 
The model consists of a data base for coal-related materials and 
coal conversion processes and an algorithmic structure that facili- 
tates systematic evaluations in response to estogenously specified 
variables such as tax policy, environmental limitations, and changes 
in process technology and costs. The model has been developed as 
an interactive program, with maximum flexibility for inclusion of 
new process data, revision of old data, and specification of exoge- 
nous data related to policy options. It is operational on the Energy 
Information Agency computer installed at Rockville, Maryland, an 
IBM-370 series machine. This report includes material on expansion 
of the MPPM Data Base in the area of direct combustion, and 
sulfur emissions control and recovery processes. This volume I, 
summarizes the work done and presents results of sorhe analyses 
that was accomplished using the new data base elements. 


30491 (MCR—76-323) Development of ammoniated salts 
thermochemical energy storage systems. Phase I, Task 1: 
evaluation of design and uses. Topical report. (Martin Mariet- 
ta Corp., Denver, CO (USA)). 25 Jun 1976. Contract AC03- 
76SF90359. 20p. NTIS, PC A02/MF AO1. 

This program is developing an energy storage system that 
accepts thermal energy at high temperature, stores it at near ambi- 
ent temperature, and recovers the energy on demand at a tempera- 
ture near the original high temperature. The energy is stored as 
both sensible heat and chemical energy. The system is completely 
passive, having no moving parts, and can be used over a wide 
range of source temperatures. The concept consists of the storage 
and subsequent abstraction of heats of reaction from a pair of am- 
moniated chemical systems near equilibrium. By shifting the equilib- 
rium in the forward or reverse direction, the heat of reaction is 
stored and recovered as desired. This energy storage system could 
be used to provide peaking energy to a peaking turbine, for residen- 
tial energy storage and to store and recover waste heat from an in- 
dustrial complex. The end objective of the work was to demon- 
strate the concept’s applicability to power plant thermal storage 
systems. The objectives of Phase I, Task 1 were to explore system 
concepts involving ammoniated salts, select 8 ammoniated salt reac- 
tions to be evaluated and to evaluate the concepts technically and 
economically. The task has been completed and is reported herein. 


30492 (MCR—76-502) Development of ammoniated salts 
thermochemical energy storage systems. Phase I, Task 3: salt 
kinetics. Topical report. (Martin Marietta Corp., Denver, 
CO (USA)). 17 Sep 1976. Contract AC03-76SF90359. 39p. 
NTIS, PC A03/MF AO1. Order Number DE81026465. 

This program is for the development of an energy storage 
system that accepts thermal energy at high temperatures, stores it at 
near ambient temperature, and recovers the energy on demand at a 
temperature near the original high temperature. The energy is 
stored as both sensible heat and chemical energy. The system is 
completely passive, having no moving parts, and can be used over 
a wide range of source temperatures. The concept consists of the 
storage and subsequent abstraction of heats of reaction from a pair 
of ammoniated chemical systems near equilibrium. By shifting the 
equilibrium in the forward or reverse direction, the heat of reaction 
in stored and recovered as desired. This energy storage system 
could have a role in providing peaking energy to a peaking turbine, 
for residential energy storage, and to store and recover waste heat 
from an industrial complex. The end objective of the work is to 
demonstrate the concept’s applicability to power plant thermal stor- 
age systems. To this end a three-phase program is planned. The ob- 
jectives of Phase I, Task III were to determine the kinetics of the 
dissociation and recombination of 10 candidate ammoniated salts, 
(calcium, ferrous, and magnesium salts) and to determine the effects 
of cycling, impurities, moisture and particle size on the kinetics. 
Heats of reaction for each of the salts were measured. All of the 
calcium chloride ammoniates reacted both reversibly and reprodu- 
cibly. A large volume expansion accompanied the formation of all 
of the salts when ammoniates were formed from the anhydrous 
salts. This large volume change eliminated any effects of original 
particle size (100 to 400 mesh). Reproducible rates of reaction 
could not be obtained with FeCl, salt from 3 different sources, nor 
with the Mg Ch salts obtained from two different sources. Anhy- 
drous magnesium chloride prepared in the laboratory gave com- 


ERA VOL. 6, NO. 20 / 4074 


pletely reversible, reproducible results in much the same manner as 
the calcium salts. (LCL) 


30493 (MCR—76-562) Development of ammoniated salts 
thermochemical energy-storage systems. Phase I initial as- 
sessments. Progress report, March-September 1976. Final 
report. (Martin Marietta Corp., Denver, CO (USA)). 24 
1976. Contract AC03-76SF90359. 94p. NTIS, PC A05/M. 
AOl. 

This program is developing an energy storage system that 
accepts thermal energy at high temperatures, stores it at near ambi- 
ent temperature, and recovers the energy on demand at a tempera- 
ture near the original high temperature. The energy is stored as 
both sensible heat and chemical energy. The system is completely 
passive, having no moving parts, and can be used over a wide 
range of source temperatures. The concept consists of the storage 
and subsequent abstraction of heats of reaction from a pair of am- 
moniated chemical systems near equilibrium. By shifting the equilib- 
rium in the forward or reverse direction, the heat of reaction is 
stored and recovered as desired. This energy storage system could 
have a role in providing peaking energy to a peaking turbine, for 
residential energy storage and to store and recover waste heat from 
an industrial complex. The end objective of the work was to dem- 
onstrate the concept’s applicability to power plant thermal storage 
systems. Chemical kinetics data were obtained for candidate salts. 
A bench scale model was designed, built and tested to obtain engi- 
neering data required for design of a larger system. A 4 MW-hr 
subscale research experiment was planned. The results for each 
phase of the program are presented. It was concluded that ammon- 
iated salt energy storage systems would be usable in electrical 
steam power systems for feedwater preheat and for latent heat stor- 
age. An upper temperature limitation of 700°F for the selected am- 
moniated salts would preclude their use above that temperature. 
However, there are other salts, which have not yet been investigat- 
ed, which may prove suitable for use at higher temperatures. 
(LCL) 


30494 (ORNL—5739) PICES: a computer code for evalu- 
ation of electric utility static generation reliability. Greene, 


S.R. (Oak Ridge National Lab., TN (USA)). Aug 1981. 
Contract W-7405-ENG-26. 94p. NTIS, PC A05/MF AOl1. 
Order Number DE81029097. 

The most commonly used static generation reliability index 
in the United States is the system loss-of-load expectation (LOLE). 
While the LOLE is a well-defined mathematical concept, the index 
lacks significance for many utility consumers - a fact of increasing 
importance in a time when utilities are being called on to justify 
construction of each new plant. Recently, attempts have been made 
to develop and implement the use of planning criteria that are both 
mathematically exact and meaningful to the utility consumer. Indi- 
ces that measure expected frequency and duration of capacity defi- 
ciency have emerged as indicators to meet this need. A computer 
code called PICES (Probabilistic Investigation of Capacity and 
Energy Shortages) has been developed for estimation of a utility's 
expected frequency and duration of capacity deficiencies on a daily 
on- and off-peak basis. In addition to the aforementioned indices, 
this code calculates the system loss-of-load probability (LOLP), 
LOLE, and the probability and expected frequency and duration of 
a range of system reserve margins on a daily on- and off-peak basis. 
All results are aggregated and expressed as weekly, seasonal, or 
annual values. When combined with the appropriate system emer- 
gency operating procedure (EOP) information, the code is a useful 
tool for evaluating the need for additional generating and intertie 
capacity as well as the effectiveness of various system EOPs. The 
methodology of the code is described, and use of the code is dem- 
onstrated with an example problem. Application of the code to util- 
ity-planning problem areas such as EOP effectiveness and wind and 
solar technology value assessment is discussed. 


30495 (PB—81-117939) Treated water demand and the 
economics of regionalization. Volume 2. Economics of region- 
alization: the electric power example. Final report, April 
1978-December 1979. Hooks, D.L. (Alabama Univ., Univer- 
sity (USA)). Aug 1980. 62p. NTIS, PC A04/MF AOI. 

This two volume report examines the present and future de- 
mands and costs for residential water in view of the new require- 
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ments for water quality standards under the Safe Drinking Water 
Act of 1974. This volume investigates consolidation in the electric 
power supply industry as an example of a possible method of offset- 
ting the increased costs of water treatment that will be incurred 
under the new Federal regulations. The structure of the power in- 
dustry is examined and the history advantages, and cost benefits of 
coordination are evaluated. Several alternatives to the present 
system are considered, including consolidation of existing systems, 
encouragement of competitive markets, and public ownership of 
generation and transmission facilities. 


30496 (TVA/OP/EDT—81/26) Examining relationships 
between coal characteristics and the performance of TVA 
power plants. Interim report, November 1980. Barrett, R.E.; 
Gregory, A.M.; Holt, E.C. Jr. (Battelle Columbus Labs., 
OH (USA); Hoffman-Muntner Corp., Silver Spring, MD 
(USA)). 1980. 129p. NTIS, PC A07/MF AO1. 

In March 1979, Battelle began a study for TVA to examine 
relationships between coal characteristics and the performance of 
TVA power plants. The following measures of power plant per- 
formance were deemed to be of interest: boiler capacity, boiler 
availability, efficiency, operating costs and maintenance costs. The 
initial effort emphasized the acquisition of data on the physical and 
chemical properties of coal used at all TVA plants in 1977, and on 
plant design and performance. Some of the plant performance pa- 
rameters that have been the subject of analysis to date include heat 
rate, boiler efficiency, unit capacity, boiler availability, slagging ou- 
tages, and maintnenace costs. A few initial results for each of these 
areas are summarized. (LCL) 


30497 Goeteborg warms to waste-heat tunnel. Electrical 
Review International ; 298: No. 5, 70(6 Feb 1981). 

A 3.4 km long tunnel under the River Goeta, which carries 
waste heat from the Shell refinery on Hising Island, Sweden to the 
center of Goeteborg’s district heating system is discussed. The 
tunnel, which reaches a depth of 140 meters and is the longest of it's 
kind in Europe, transports 2,400 cubic meters/hour of water at tem.- 
peratures from 65 to 100 degrees C. It is estimated that it will save 
the community of Goeteborg SwKr50m/year in oil bills. (SMT) 


30498 Carry-over grain stocks as an emergency fuel. [)a- 
vitian, H.; Serry, H. (Brookhaven Natl Lab, Upton, N Y). 
Energy (Oxford) ; 5: No. 12, 1223-1229(Dec 1980). 

In a typical year, the U.S. has carryover stocks of grain ‘with 
a total energy content of 0.5-1.0 quad (10/sup 15/ Btu). T ‘hese 
stocks could serve as an emergency supply of solid fuel vvhich 
could provide a partial substitute for coal in coal power plants. Al- 
though the stocks would be a costly substitute for coal, they would 
be cheaper than some alternative power sources. 8 refs. 


30499 Condensation on immiscible falling films. J acobs, 
H.R. (Univ of Utah, Salt Lake City). American Society of 
Mechanical Engineers, [Paper] ; No. 80-HT-110, 1-7(Jul 
1980). 


This paper presents an analytical study of the process of 
direct contact condensation of a saturated vapor on an ii nmiscible 
laminar falling liquid film flowing over a nonconducting ;plate. The 
solution is applicable to those immiscible fluid combinations where 
the surface tension allows the condensate to form a ‘>ontinuous 
layer wetting the falling film. The local Nusselt number and inte- 
grated average Nusselt number are presented as a function of the 
Jakob number, falling film Reynolds number, and the ratios of the 
two liquids’ thermal conductivities, viscosities and Pranitl numbers. 
12 refs. 
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30500 (ANL/CEN/FE—80-22) Sampling arid analysis of 
hydrocarbons in combustion gases. Quarterly re port, October- 
December 1980. Johnson, I.; Myles, K.M.; Siczek, A.A.; 
Fee, D.C. (Argonne National Lab., IL (USA)). Jun 1981. 
Contract W-31-109-ENG-38. 25p. NTIS, PC A02/MF AOl1. 
Order Number DE81028478. 
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The purpose of these studies is to develop a methodology 
for the chemical analysis of ultratrace levels of polycyclic organic 
compounds in the flue gases from fluidized-bed combustors. Extant 
methodology in the literature for the chemical analysis of polycy- 
clic aromatic hydrocarbons (PAHs) present in stack emissions at ul- 
tratrace levels is described and critically evaluated. In the measure- 
ment of organic matter at such trace levels, the three distinct areas 
of inaportance are sample collection, sample recovery, and sample 
anal ysis. Currently, the degree of confidence differs for each stage; 
theire is more confidence in analysis by GC/MS (gas chromato- 
graphy/mass spectroscopy) than in the other areas. Present meth- 
ods of sample collection from the stack involve filters and polymer 
scrbents. The sampling system generally shows good efficiency, but 
has not been extensively tested under field conditions. The recom- 
mendations for further developments and improvements in sample 
collection strategy are discussed. 


30501 (DOE/ET/12442—T2) Design and test of an ex- 
haust gas clean-up system for power plants using high sulphur 
content fuels. Final report. Chang, C.N. (International 
Power Technology, Inc., Sunnyvale, CA (USA)). 10 Oct 
1980. Contract AC03-78ET 12442. 140p. NTIS, PC A07/MF 
A01. Order Number DE81026513. 

This experimental program, initially designated to study an 
exhaust gas cleanup and water recovery system for a Cheng Cycle 
Dual-Fluid (CCDF) turbine power plant using sulfur rich fuels, has 
shown the potential of a general Flue Gas Desulfurization (FGD) 
system applicable to utility and industrial boilers as well. The proc- 
ess was studied both theoretically and experimentaly. Experiments 
were performed using a bench scale (25k equivalent) apparatus and 
a pilot scale (1Mw equivalent) apparatus. Data obtained indicated 
the IPT process potentially can out-perform the conventional FGD 
process with significant cost savings. 


30502 (DOE/MC/08333—167, pp 1-16) Overview of the 
Department of Energy’s Pressurized Fluidized-Bed Combus- 
tor Cleanup Technology Program. Moore, W.E. (Dept. of 
Energy, Washington, DC). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The Department of Energy’s (DOE) Fossil Energy, Office 
of Coal Utilization’s Pressurized Fluidized-Bed (PFBC) Cleanup 
Technology Program is reviewed. The PFBC cleanup program has 
two goals: removing contaminants from the gas stream to meet tur- 
bine tolerance for erosion/corrosion and deposition; and removing 
pollutants from the gas stream to meet the New Source Perform- 
ance Standards (NSPS). The program involves three development 
areas: particulate control, alkali control, and particulate-alkali mea- 
surement. The overall program schedule is presented along with a 
summary status. Finally, the key technical issues are outlined which 
must be solved for the cleanup equipment to meet contaminant re- 
moval goals. To achieve overall program goals will require the co- 
ordinated effort of both the public and private sector. This paper 
seeks to promote this coordination by presenting DOE’s PFBC 
cleanup program, and it is hoped that this program description will 
improve communication and the end result will be a well coordi- 
nated program leading to development of an acceptable cleanup 
train for ensuring early commercialization of PFBC combined cycle 
power systems. 


30503 (DOE/MC/08333—167, pp 17-20) Prospects for 
the pressurized fluidized bed combuster in the electric power 
utility industry. Tassicker, O.J. (Electric Power Research 
Inst., Palo Alto, CA). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The pressurized fluidized bed combustor with combined 
steam and pressurized gas cycles, holds prospects for the electric 
power utility industry. There are many attractive features in this 
technology which are detailed in this paper. 


30504 (DOE/MC/08333—167, pp 27-36) Curtiss-Wright 
Pilot Program. McClung, J.D. (Dept. of Energy, Morgan- 
town, WV). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 
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The US Department of Energy initiated a program in 1976 
with the Curtiss-Wright Corporation to design, construct and oper- 
ate a high-sulfur coal-fired, combined-cycle pilot plant using the 
PFBC concept. In addition to the pilot plant, the program involves 
conceptual commercial design and supporting experimental work. 
A brief overview of the program, its goals, significant accom plish- 
ments to date, and present status are presented. 


30505 (DOE/MC/08333—167, pp 37-62) 1000 hour 
PFBC test at CURL. Roberts, A.G. (National Coal Board's 
Coal Utilisation Research Labs., Leatherhead, England). 
1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The performances of gas cleaning cyclones used in a recent 
1000 hour program on the Leatherhead PFBC facility are de- 
scribed. Extrapolation to commercial plant suggests that gas tur- 
bines can probably be protected from erosion by the use of cy- 
clones but that NSPS emissions standards will require some addi- 
tional clean-up device. Engineering experience with the cyclones 
and associated dust removal equipment is summarized. 


30506 (DOE/MC/08333—167, pp 63-82) Particulate 
control during 1000-hour test of gas turbine operated on 
PFBC gas stream. Cole, R.W. (Curtiss-Wright Corp., Wood- 
Ridge, NJ). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

For a six-month period in 1979 the PFB/SGT Technology 
Rig at Curtiss-Wright was operated for a total of 1700 coal-burning 
during which two tests of the small gas turbine were conducted. 
The first test was aborted at 150 h because of poor functioning of 
two cyclones in the cleanup train which resulted in carryover con- 
sidered excessive. After cyclone design changes were made, the 
second test accomplished 1000 h of turbine operation at tempera- 
tures above 1500°F with the PFBC operating at 1650°F. Erosion of 
the turbine blading was minimal and not sufficient to cause measur- 
able performance degradation. Configuration and design perform- 
ance of the three-cyclone cleanup train are described and actual 
performance on overall and grade efficiency basis of the cylones is 
discussed. Resulting particle size and loading are compared to an- 
ticipated turbine life requirements. 


30507 (DOE/MC/08333—167, pp 83-96) Hot-gas clean- 
ing with ceramic filters. Shackleton, M.; Chang, R.; Sawyer, 
J.; Kuby, B. (Acurex Corp., Mountain View, CA). 1981. 
NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

A barrier filter system employing ceramic fibers in the filter 
media is being developed which will extend the range of applica- 
tion of particulate control in gas filtration to temperatures of 
800°C. This development is aimed at advanced coal utilization 
processes but, because of the chemical inertness of the ceramic 
media, it will be useful in a wide range of applications. Progress to 
date in the development of this new filtration device is reviewed. 


30508 (DOE/MC/08333—167, pp 97-110) Hot-gas 
clean-up using ceramic cross-flow membrane filters. Ciliberti, 
D.F.; Ranadive, A.Y.; Alvin, M.A.; Keairns, D.L. a. 
house R and D Center, Pittsburgh, PA). 1981. NTIS, 
A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

This program has been directed at the development of ce- 
ramic cross flow filters that offer very high filter area to filter 
volume ratios. This paper presents a description of the filter module 
concept, a brief review of small filter element performance at high 
temperature, a description of the filter system being pursued in the 
current work and finally a report that the status of the current pro- 
gram is such that the fabrication of a new high temperature and 
pressure test facility is virtually complete and the experimental 
tasks of the current program are about to begin. 
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30509 (DOE/MC/08333—167, pp 111-134) Cyclocentri- 
- for hot-gas-particulate removal. Brown, A.T. (Mechani- 

cal Tech. Inc., Latham, NY). 1981. NTIS, PC A99/MF 
AOl. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The status of the program to develop the cyclocentrifuge, a 
device for the removal of particulates from hot gas streams, is re- 
viewed. Results of the tests conducted at room temperature using 
methylene blue and also flyash are presented. The design of a cy- 
clocentrifuge to be tested in the 1000°F gas stream of the METC 
gasifier during CY81 is described along with the particulate mea- 
surement scheme which uses laser Spectrometers. The gas cleanli- 
ness attainable using the cyclocentrifuge in coal gasification and 
PFB processes is predicted. 


30510 (DOE/MC/08333—-167, pp 135-146) Electrocy- 
clone for high temperature/pressure dust removal. Boericke, 
R.R.; Giles, W.G.; Dietz, P.W.; Kalio, G.; Kuo, J.J. (Gener- 
al Electric Co., Schenectady, NY). 1981. NTIS, PC A99/ 
MF AOl. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

In response to the need for a high efficiency, high through- 
put gas cleanup device, General Elctric has experimented with an 
electrostatically augmented cyclone. In this paper, the Electrocy- 
clone concept, its advantages, and its theory of operation are dis- 
cussed. Recent experimental results with an 18-inch cold flow labo- 
ratory model are reviewed and compared with an analytical model 
developed at General Electric. Comparisons of the measured and 
predicted fractional efficiency show good agreement over a range 
of flowrates and electrode voltages. Using the same computer 
model, the projected performance of prototype equipment for a 660 
MWe PFBC power plant is examined, and plans for the continued 
development of the Electrocyclone are summarized. 


300511 (DOE/MC/08333—167, pp 147-154) Centrifuge 
wedge separator. Linhardt, H.D. (Linhardt and Associates, 
Inc., Newport Beach, CA). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The project entitled investigation of high velocity wedge 
sepatator for particle removal in coal gasification plants has com- 
pleted phase I, related to theoretical investigations (Ref.1) and 
phase II, consisting of experimental investigations (Ref.2). During 
phase II the HTPS-I was tested for short duration at 1800°F and 
450 psia. The results are briefly discussed and future work indicated 
(phase 11). 


30512 (DOE/MC/08333—167, pp 155-162) High-tem- 
perature high-pressure electrostatic precipitator. Kumar, K.S. 
(Cottrel Environmental Sciences, Somerville, NJ). 1981. 
NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, W\/, USA (3 Feb 1981). 

This paper presents the existing status of the DOE contract 
that was received in October 1980 for the testing and evaluation of 
electrostatic precipitator (ESP) for hot gas cleanup following the 
PFBC effluents. An overview of the program is given here, with 
special emp hasis on the ESP component design philosophy. 


30513 (DOE/MC/08333—167, pp 163-184) DRI high- 
temperature:/high-pressure electrostatic precipitator test fa- 
cility. Rinaisd, G.; Durham, M.; Armstrong, J.; Gyepes, R. 
(Univ. of Denver, CO). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Electro static precipitators (ESP) have the potential of being 
one of the fevv hot gas cleanup devices capable of meeting EPA 
New Source Performance Standards, and are being considered for 
use with pressurized fluidized bed combustors. Previous experimen- 
tal work with L2SP’s at high temperature/high pressure conditions 
is reviewed, anc! the design, installation and operation of a pilot- 
scale test facility for testing ESP applications to hot gas particulate 
cleanup is described in detail. (LCL) 
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30514 (DOE/MC/08333—167, pp 219-233) Acoustic ag- 
glomeration of power plant fly ash. Reethof, G. (Pennsylva- 
nia State Univ., University Park). 1981. NTIS, PC A99/MF 
AOl. 

From DOE hot gas cleanup contractor's meeting; Morgan- 

wn, WV, USA (3 Feb 1981). 

Results are reported of a research project investigating the 
agglomeration of submicron fly ash particles as a function of sound 
pressure level (100 to 140 dB), sound frequency (1000, 2000, 3000, 
and 4000 Hz), loading (1 gram/m* to 4 grams/m*) and exposure 
times (up to 40 seconds). A new 600 W siren operating at these fre- 
quencies and providing the required acoustic levels has been de- 
signed and successfully tested. The reverberant acoustic field in the 
P.S.U. chamber was studied and shows the expected large level 
variations of up to 30dB. The spatial variation of the acoustic field 
hs been included in our computerized analytical model of the ag- 
glomeration process. Good progress has been made toward demon- 
strating that parametric acoustic effects show promise of an effec- 
tive sonic-ultrasonic agglomeration approach. The preliminary 
design of a medium temperature (700°F) acoustic agglomeration 
test facility has been completed. A comprehensive 2 year research 
proposal has been submitted to DOE-METC to continue the re- 
search and development. 


30515 (DOE/MC/08333—167, pp 363-384) Combustion 
stream modeling for combined cycle processes: implications 
with respect to alkali-induced corrosion. Gruninger, J.H.; 
Yousefian, V.; Duff, J.W.; Stewart, G.W. (Aerodyne Re- 
search, Inc., Bedford, MA). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

A multicomponent ideal solution model has been developed 
to predict the concentration of alkali aluminosilicates and other 
condensed species in combustion streams. To date, most chemical 
equilibrium codes consider only pure condensed species. This is a 
serious restriction for modeling coal combustion streams since 
liquid species, which in their pure form are only stable above their 
melting point, can form as a liquid solution at lower temperatures. 
Using this ideal solution model, we have predicted the combustion 
stream composition for an advanced combined cycle configuration 
utilizing a pressurized fluidized bed combustor and a direct fired 
gas turbine. From these calculations, it is shown that the alkali con- 
tent in the combustion stream exists primarily as condensed alkali- 
aluminosilicates. The fusion temperature of the aluminosilicates 
vary from 800 to 1000°K depending upon the composition of the 
feed stock. Details of the modeling as well as implications with re- 
spect to alkali-induced corrosion of turbine blades is discussed. 


30516 (DOE/MC/08333—167, pp 385-404) Removal of 
alkali vapors by a fixed granular-bed filter using activated 
bauxite as a filter medium. Lee, S.H.D.; Johnson, I. (Ar- 
gonne National Lab., IL). 1981. NTIS, PC A99/MF AO01. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb — 

A fixed granular-bed filter is being evaluated for the removal 
of gaseous alkali metal compound from the flue gas of a pressurized 
fluidized-bed coal combustor (PFBC). Activated bauxite was found 
to be a very effective sorbent and to be a suitable filter medium in a 
granular-bed filter. Experimental results are presented of: (1) tests 
of sodium chloride vapor sorption by activated bauxite, using simu- 
lated flue gas of a PFBC; and (2) water-leaching regeneration of 
activated bauxite. A preliminary economic evaluation is given, 
along with the energy requirement for operating a fixed granular- 
bed filter containing activated bauxite as a filter medium. 


30517 (DOE/MC/08333—167, pp 405-420) A.P.T. Dry 
Plate Scrubber for alkali vapor control. Calvert, S.; Amladi, 
P.; Yung, S. 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The A.P.T. Dry Plate Scrubber (DPS) uses one or more 
shallow, dense mobile beds of solid granules supported on perforat- 
ed plates to remove impurities from a gas stream. It is especially 
well suited for the simultaneous removal of alkali vapors and parti- 
cles from high temperature and pressure gases such as those emit- 
ted from pressurized fluidized bed combustion processes. Prelimi- 
nary experiments are being conducted to establish design criteria 
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for alkali removal in a high temperature and pressure bench scale 
DPS. Sorbent evvaluation experiments have been run to identify 
potentially useful sorbent materials. Among the 13 sorbents tested 
at 790°C and 1 atm, diatomaceous earth, activated bauxite and do- 
lomite were found to be the most promising for sodium capture. 
Sorption capacity experiments are now in progress in order to 
obtain the sorption capacity of diatomaceous earth. A laboratory 
scale, single stage DPS has been designed and fabricated for study- 
ing the mass transfer rate, the attrition behavior and alkali penetra- 
tion at 800°C and 1 atm. A preliminary process design for the 
bench scale evaluation of the DPS at 900°C oe 10 atm is also pre- 
sented. 


30518 (DOE/MC/08333—167, pp 421-442) Alkali con- 
trol in fluid bed combustion systems at CPC. Cooper, J.L.; 
Moresco, L.L. (Combustion Power Co., Inc., Menlo Park, 
CA). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

From a series of wood- and coal-fired combustion tests con- 
ducted on subpilot fluid bed combustion systems at Combustion 
Power Company prior to 1979, it was concluded that selected alu- 
minosilicate sorbents can be added with the fuel in the combustor 
to reduce alloy corrosion rates and alter the properties of the com- 
bustion particulates and related deposits. While most evidence has 
been indirect, the aluminosilicate combustion additives suppress re- 
active alkalis by forming stable, high-melting-point solids of suffi- 
cient particle size to be removed from the system by hot cyclones 
and the high temperature, moving Granular Bed Filter under devel- 
opment. Current program emphasis is on improving analytical tech- 
niques for measuring projected low level alkali vapors in the up- 
coming coal-fired tests, which will utilize aluminosilicate combus- 
tion additives to suppress reactive alkali compounds. 


30519 (DOE/MC/08333—167, pp 457-470) Alkali con- 
trol in PFB combustion systems. Boericke, R.; Luthra, K.; 
LeBlanc, O.; Zarchy, A. (General Electric Co., Schenec- 
tady, NY). 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

General Electric is currently investigating two promising 
concepts for removal of corrosive alkali vapor from PFB combus- 
tion gases: surface ionization/electrostatic collection, and adsorp- 
tion. In the surface ionization concept, the high temperature com- 
bustion gases are passed over a surface having a high work function 
which selectively ionizes the alkali species. The ionized alkali is 
then collected electrostatically on a cooled electrode biased with 
respect to the grounded ionizing surface. The concept has been 
demonstrated as an alkali measuring device and its application as an 
alkali scrubber is currently under investigation. The results of pre- 
liminary experiments are reviewed and discussed. The GE alkali 
adsorption work is based on the generation of an adsorbent smoke 
of sub-micron particles by combustion of liquid chlorides of alumi- 
num, silicon or other metals. Work to date has focused on meas- 
urements of alkali adsorption at high temperature using real-time 
measurement of weight gained by activated bauxite when exposed 
to varying concentrations to various alkali species. Experimental re- 
sults for several alkali compounds have been analyzed and are 
shown to correlate with the B.E.T. adsorption isotherm theory. 


30520 (DOE/MC/08333—167, pp 471-490) Testing and 
verification of granular bed filters for removal of particulates 
and alkalies. Lippert, T.E.; Ciliberti, D.F.; Bachovchin, 
D.M.; Piermann, R.A.; Zenz, F.A. 1981. NTIS, PC A99/ 
MF AOl. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb yo 

The granular bed filter (GBF) is proposed as a device to 
clean pressurized fluidized bed combustion (PFBC) gas streams. In 
this work, the Ducon fixed-bed GBF will be evaluated in a multi- 
element pilot-scale unit that will be tested at mass flows to 3.2 kg/s 
(7 Ib/s), pressures to 1033 kPa (150 psi) and gas temperatures to 
870°C (1600°F) using a dust feed of redispersed PFBC flyash. Dis- 
cussed is the overall GBF concept, its design and operating basis, 
and the major and technical uncertainties. Differences in the pro- 
posed GBF pilot unit design and test units previously evaluated are 


highlighted. 
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30521 (DOE/MC/08333—167, pp 491-506) Electrostatic 
granular bed filter development program. Boericke, R. (Gen- 
eral Electric Co., Schenectady, NY); Dietz, P.; Snaddon, 
R.; Alexander, J.; Presser, A. 1981. NTIS, PC A99/MF 
AOl. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

General Electric Company, working with EFB, Inc., has in- 
vestigated the application of EFB’s unique electrostatic granular 
bed filter to high temperature, high pressure gas cleanup. Cold flow 
experiments designed to provide engineering data have been com- 
pleted, including tests with simulated sticky powder to demonstrate 
that plugging of the front face can be avoided. A theoretical per- 
formance analysis based on the unit cell model, and including elec- 
trostatic effects has been developed, and is currently being validat- 
ed with carefully controlled laboratory experiments. Results from 
these laboratory programs are reviewed and a conceptual system 
design for a PFB power plant, based on these results, is presented. 


30522 (DOE/MC/08333—167, pp 507-534) High tem- 
perature moving Granular Bed Filter Development Program 
at Combustion Power Company. Moresco, L.L.; Cooper, J.L. 
(Combustion Power Co., Inc., Menlo Park, CA). 1981. 
NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The continuous Granular Bed Filter under development has 
operated over 1000 h at 840°C on a low pressure coal-fired fluid 
bed system (0.18 m*/sec, 1600 acfm) removing more than 99% of 
the combustion particulate. Program results to date and future 
work presented here are focused on numerical analysis of the filter, 
improvement of measurement techniques, data analysis, and modifi- 
cations to the combined coal-fired Fluid Bed Combustor-moving 
Granular Bed Filterer test facility. Numerical modeling of the filter 
is oriented towards correlation of ambient and high temperature 
data from the existing GBF test facility and prediction of pressur- 
ized filtration characteristics. Measurement improvements are fo- 
cused on improving available analytical techniques for particulate 
loading and size measurements in small high temperature ducts. 
Test facility modifications to improve the external components of 
the GBF and to optimize the GBF internals for improved gas dis- 
tribution and granular collector flow have been determined for ex- 
perimental investigation. The current program is directed towards 
high temperature coal combustion gas stream particulate removal 
for erosion reduction in systems downstream of the moving granu- 
lar bed filter. 


30523 (DOE/MC/08333—167, pp 535-558) A.P.T. Dry 
Plate Scrubber for particulate control. Parker, R.; Jain, R.; 
Le, T.; Calvert, S. 1981. NTIS, PC A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The A.P.T. Dry Plate Scrubber (DPS) uses one or more 
shallow, dense mobile beds of solid collector granules supported on 
perforated plates to remove impurities from a gas stream. It is espe- 
cially suited for cleaning high temperature and pressure gases such 
as the effluent from a pressurized fluidized bed combustion (PFBC) 
process. The DPS is being further developed and tested under the 
sponsorship of the US Department of Energy. Experiments have 
been performed on single and multiple stage DPS units under con- 
trolled laboratory conditions. The purpose of these experiments is 
to determine the effects of collector diameter, density, conductivity, 
jet diameter, jet plate geometry, bed depth, gas superficial and jet 
velocities, and collector feed rates. Electrostatic forces have been 
used to improve the collection efficiency of the DPS. The data will 
be used to establish design criteria for a high temperature and 
presssure bench scale unit. Experimental results obtained to date 
show that a three stage electrostatically augmented DPS can meet 
the most stringent particle removal goals specified in the DOE 
PRDA. A preliminary process design for bench scale evaluation of 
the DPS at high temperature (900°C) and pressure (1000 kPa), is 
presented. 
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30524 (DOE/MC/08333—167, pp 559-572) Summary 
report on demonstration of the feasibility of a magnetically 
stabilized bed for the removal of particulate and alkali. 
Golan, L.P.; Matulevicius, E.S. (Exxon Research and Engi- 
neering Co., Florham Park, NJ). 1981. NTIS, PC A99/MF 
AOl. 

From DOE hot gas cleanup contractor's meeting; Morgan- 


town, WV, USA G Feb 1981). 
Cleanup of the flue gas from a pressurized fluidized bed 


combustor to a degree which will prevent damage to a gas turbine 
is a major technical problem. In July 1980 Exxon initiated a DOE 
sponsored experimental program to investigate a novel technique 
which promises to effectively meet these hot gas cleanup needs. In 
this concept flue gas treatment will occur in a cross-flow bed stabi- 
lized by a magnetic field. The bed consists of ferromagnetic and 
non-magnetic materials for particulate and alkali capture. The ad- 
vantages of this system include: high throughput rates, high partic- 
ulate capture efficiency, trace metal removal, and applicability to a 
wide variety of coals. An overview of the program including a dis- 
cussion of the theoretica/experimental basis of the program and the 
progress to date is included in this paper. 


30525 (DOE/MC/08333—167, pp 573-582) Electroflui- 
dized-bed filter. Melcher, J.R.; Presser, A.M. 1981. NTIS, 
PC A99/MF AOl1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Experiments performed to determine the collection efficien- 
cy and operating characteristics of electrofluidized (EFB) and elec- 
tropacked (EPB) beds tested for the collection of fine particulate 
combustion products in flue gas from atmospheric pressure fluid- 
ized bed combustors are reported. The experimental work reported 
is limited to temperatures below 1400°F. Electrofluidized and elec- 
tropacked beds are particle collection devices which offer high col- 
lection efficiency in a small volume using materials, e.g., sand or 
glass beads, that are relatively insensitive to the effects of a harsh 
environment. Previous studies showed that the EFB and EPB 
appear to be candidates to solve medium and high temperature col- 
lection problems. EFB’s offer higher throughput than EPB’s but 
the difficulties raised by the need for an adhesive agent focussed 
the first part of this work on EPB’s, where basic issues of collec- 
tion and energy usage might be studied more easily. The experi- 
mental equipment and methods used for measuring both collection 
efficiencies and electrical power losses are described. EPB results 
showed collection efficiencies above 99% for bed temperatures 
from 300 to 1200°F, but that power losses became comparable to 
fan power requirements as the temperature was increased above 
1100°F. Experimental results on the temperature dependence of ef- 
fective electric conductivity of several materials as measured in a 
packed bed are also presented. It was concluded that although elec- 
trical losses appear to be an important limitation on the use of im- 
posed fields to improve fine particle collection efficiency in either 
packed or fluidized beds (or some combination of these), limitations 
may be compensated by the identification of a bed material that is 
more resistive at elevated temperatures, or by the realization that 
the improvement in gas residence time justifies the electrical power 
requirements. (LCL) 


30526 (DOE/MC/08333—167, pp 583-598) Glass en- 
trainment of fly ash at high temperatures. McCreight, L.R. 
(General Electric Co., Philadelphia, PA). 1981. NTIS, PC 
A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

A novel continuous process somewhat analogous to various 
wet wall particle collection systems but using molten glass at ele- 
vated temperatures is being developed. It is aimed at overcoming 
problems in some systems of ricochet and particle fracture followed 
by reentrainment without the need for back flushing or rapping 
while actually capitalizing on the tendency for fly ash to cake and 
stick. It utilizes inexpensive glass cullet or incinerator waste con- 
tainer glass in a viscous condition to trap and dissolve the particles. 
They may be either deflected from the gas stream by aerodynamic 
action such as due to sudden changes of direction or by actually 
passing the gases through a shallow layer of molten glass. The final 
effluent is a low solubility, densified product which can be easily 
disposed of or possible utilized in some building products. Past 
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work has demonstrated the feasibility of several aspects of the over- 
all system. Current work is now aimed at more specifically defining 
and validating the role of the glass. In particular, the program is 
aimed at defining the efficiency of the glass coated refractories in 

ing particulates while hot as compared to results from both 
cold tests and runs without glass coatings. The latter tests have pro- 
duced some anomalous results apparently due to electrostatic forces 
and agglomeration during burner operation, respectively, which are 
now being clarified. 


30527 (DOE/MC/08333—167, pp 599-620) Development 
of alkali and trace heavy metal monitors for coal conversion 
process streams. Haas, W.J. Jr.; Eckels, D.E.; Kniseley, 
R.N.; Fassel, V.A. (Iowa State Univ., Ames). 1981. NTIS, 
PC A99/MF AOI. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The instrumentation and procedures developed at the Ames 
Laboratory for application to the monitoring of alkali and trace 
heavy metals in coal conversion process streams are described and 
results that have been obtained are presented. The first Ames in- 
struments, which feature an automated, dual channel flame atomic 
emission spectrometer, perform the sodium and potassium determi- 
nations simultaneously, repetitively, and automatically every two to 
three minutes by atomizing and exciting a fraction of the subject 
gas sample stream in either an oxyhydrogen flame or a nitrous 
oxide-acetylene flame. The analytical results are printed and can be 
transmitted simultaneously to a process control center. Work on the 
development of instruments for sequential and simultaneous on-line 
determination of many other elements that may impact the econom- 
ics, process chemistry, and/or environmental acceptability of pro- 
posed coal conversion/gas cleanup processes are also outlined. The 
latter instruments are based on inductively coupled plasma excita- 
tion of the sample streams. 


30528 (DOE/MC/08333—167, pp 621-632) High-tem- 
perature measurements of alkali levels in an experimental 6- 
inch AFBC. Grimm, U.; Anderson, R.J.; Romanosky, R.R. 
(Dept. of Energy, Morgantown, WV). 1981. NTIS, PC 
A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Alkali metals (K and Na) were measured with an on-line 
atomic emission (AE) spectrometer in the effluent stream of a 6-in. 
dia atmospheric fluidized-bed combustor (AFBC). In an effort to 
simulate the performance of a pressurized fluidized-bed combustor 
(PFBC), the AFBC was operated at 1650°F and dolomite was used 
for the bed material. Pittswick coal was burned during the tests. 
The on-line AE unit monitored a representative fraction of the ef- 
fluent stream. The sample stream was provided by a specially de- 
signed sample system with the inlet port located in the freeboard of 
the FBC. The sample system was fabricated of Hastalloy X and 
could be heated up to 1200°F. In order to control the size of parti- 
cles in the sample stream, the sample system contained a cyclone 
designed to have a cut-off diameter of 10 ym. Flow through the 
sample system was regulated by controlling the pressure of the 
freeboard from 0 to 20 inches of water. In all tests (even when coal 
was not being burned in the FBC) a ratio of K to Na of about 3 to 
1 was observed. This ratio was verified by analysis of aerosol sam- 
ples for Test 6 (coal and dolomite feed). However, concentrations 
of alkali as determined by analysis of aerosol samples for Test 6 
were about an order of magnitude higher than those measured by 
the AE unit. Alkali levels (K and Na) on the order of 10 ppM were 
measured on the sample stream. 


30529 (DOE/MC/08333—167, pp 633-640) Real time 
coarse particle measurements in a high temperature 
pressure coal gasifier process treatment. Wegrzyn, J.; 
Saunders, J.; Marlow, W. (Brookhaven National Lab., 
Upton, NY). 1981. NTIS, PC A99/MF AO1. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

A sampling system has been designed and is under construc- 
tion at Brookhaven National Laboratory that employs a probe ap- 
propriate for direct extracted sampling of erosive range particulate 
matter from a coal gasifier outlet or a high pressure fluidized bed 
combustor. The sampling train is scheduled to be tested at the Mor- 
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gantown Energy Technology Center on their 42 inch coal gasifier 
unit. This sampling system consists of four modules: (1) a null bal- 
ance extractive probe with injection through a porous lined tube to 
minimize wall loss; (2) a stem type virtual impactor to separate 
coarse from fine particles; (3) a filter tape collector; and (4) a beta 
gauge total mass detector. The key design feature of this system is a 
stem type virtual impactor which separates at ambient gas stream 
conditions the coarse particles from the sampling stream so that at 
upon filtration no condensible vapors, fine particles or reactive 
gases pass through the filter tape. This system should provide 
coarse particle mass flux data with a time resolution of thirty sec- 
onds or better. Sampling requirements for high temperature, high 
pressure aerosols are defined and discussed according to sample in- 
tegrity, artifacts of measurements, and validity of the signal. For a 
meaningful, unambiguous measurement, each of the above points 
must be addressed, and within this framework, this paper describes 
the direct sampling probe that is being developed at Brookhaven 
National Laboratory. 


30530 (DOE/MC/08333—167, pp 641-652) Real-time 
particle mass monitor for fluidized bed combus- 
tion streams. Wang, J.C.F.; Libkind, M.A.; Hardesty, D.R. 
(Sandia National Labs., Livermore, CA). 1981. NTIS, PC 
A99/MF AOl1. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

Mass loading and size distribution of particulate emissions 
from a pressurized fluidized bed combustor are the critical param- 
eters which the hot gas cleanup components are designed to con- 
trol. Commercially available instruments for particle detection are 
either optical devices which do not measure particle mass directly, 
or sampling devices which do not provide real-time measurements. 
Recently we demonstrated the feasibility of using the tapered-ele- 
ment oscillating microbalance (TEOM) for real-time particle mass 
measurements at room temperatures. The objective of the current 
program, sponsored by Morgantown Energy Technology Center, 
DOE, is to develop a real-time particle mass monitor for applica- 
tions in pressurized fluidized bed combustion (PFBC) streams. In 
the TEOM, a set of new detectors has been developed for high- 
temperature and high-pressure applications (up to 300°C and 10 
atm). Other features of this new particle mass monitor include peri- 
odic backflush for long-duration, continuous operations and an in- 
terface to a multistaged cyclone train for real-time aerodynamic 
particle size distribution measurements. The combined system em- 
ploys modified cyclones from the Acurex Source Assessment Sam- 
pling System (SASS) to obtain fractional particulate mass loadings. 
For the cyclone train, the 50% cut sizes are 1, 3 and 10 pm. In 
addition, a positive filter collects all particulates less than 1 ym at 
room temperature and atmospheric pressure. 


30531 (DOE/MC/08333—167, pp 653-666) IPSS-100, a 
new generation instrument for particle sizing in a combustion 
stream. Poon, C.C.; Bachalo, W.D. (Spectron Development 
Labs., Inc., Costa Mesa, CA). 1981. NTIS, PC A99/MF 
AOl. 

From DOE hot gas cleanup contractor’s meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

A new Integrated Particle Sizing System, the IPSS-100, has 
been developed. The new instrument will size solid particles in situ 
in the size range of 0.5 to 30 um and is particularly useful in satisfy- 
ing industrial needs for particle measurement downstream of the 
gas clean-up systems in a pressurized fluidized bed combustor. The 
IPSS-100 features high-speed data acquisition, simplicity of oper- 
ation, and accuracy. An optional feature of the IPSS-100 is its capa- 
bility of sizing droplets between 0.5 and 3000 um when suitably 
modified. 


30532 (NP—1903744) 316(a) and 316(b) demonstration, 
Cumberland Steam Plant. Volume 4. Effects of thermal dis- 
charges from Cumberland Steam Plant on the fish populations 
of Barkley Reservoir. (Tennessee Valley Authority, Norris 
(USA). Div. of Forestry, Fisheries and Wildlife Develop- 
ment). Mar 1977. 236p. NTIS, PC All/MF AOl. Order 
Number DE81903744. 

The influence of a particular thermal discharge is most likely 
dependent on the ecological characteristics of the populations in 
the receiving water body as well as the physical characteristics of 
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the discharge. In acknowledgement of the unique characteristics of 
the aquatic ecosystem involved, this report specifically addresses 
the effects of Cumberland Steam Plant's heated effluent on the fish 
community in Barkley Reservoir. The objectives of the study were 
to (1) determine the influence of the thermal effluent on the distri- 
butions of Barkley Reservoir fish populations in the vicinity of the 
steam plant, (2) assess the impacts of heated discharge on selected 
reservoir fish populations in terms of certain life history parameters, 
(3) determine the potential for appreciable mortality of adult fish 
due to cold shock resulting from the sudden interruption of steam 
plant operations, and (4) characterize the status of the fish commu- 
nity of Barkley Reservoir in relation to similar communities in adja- 
cent reservoirs. 


30533 (PB—81-119687) Economic analysis for the pro- 
posed revision of steam-electric utility industry effluent limi- 
tations guidelines. Wasserman, J. (Environmental Protection 
Agency, Washington, DC (USA). Office of Planning and 
Evaluation). Sep 1980. 47p. NTIS, PC A03/MF AO1. 

This report provides an economic and financial analysis of 
the proposed revisions to the effluent limitation guidelines for the 
Steam Electric utility Industry. It considers the economic effects 
associated with BAT and pretreatment standards for once-through 
and recirculating cooling water as well as NSPS for both cooling 
water streams and fly ash transport water. The analysis was con- 
ducted at both the plant and national levels. Although the proposed 
regulations will require that the industry spend up to $80 million 
annually to comply and its cumulative capital expenditures will in- 
crease by $200 million over the period 1980-1995, these increases 
are very small relative to the baseline industry costs. The analysis 
concludes that the proposed regulations will not significantly add 
to the costs of generating electricity. 


30534 (PNL—3842) Evaluation of flyash surface phenom- 
ena and the application of surface analysis technology. Sum- 
mary report: Phase I. Smith, R.D. (Battelle Pacific North- 


west Labs., Richland, WA (USA)). Jun 1981. Contract 
AC06-76RL01830. 66p. NTIS, PC A04/MF AOl. Order 
Number DE81029106. 

The factors governing the formation of flyash surfaces 
during and following coal combustion are reviewed. The compet- 
ing chemical and physical processes during the evolution of inor- 
ganic material in coal during combustion into flyash are described 
with respect to various surface segregation processes. Two mecha- 
nisms leading to surface enrichment are volatilization-condensation 
processes and diffusion processes within individual flyash particles. 
The experimental evidence for each of these processes is reviewed. 
It is shown that the volatilization-condensation process is the major 
factor leading to trace element enrichment in smaller flyash parti- 
cles. Evidence also exists from surface analyses of flyash and repre- 
sentative mineral matter that diffusion processes may lead to sur- 
face enrichment of elements not volatilized or cause transport of 
surface-condensed elements into the flyash matrix. The semiquanti- 
tative determination of the relative importance of these two proc- 
esses can be determined by comparison of concentration versus par- 
ticle size profiles with surface-depth profiles obtained using surface 
analysis techniques. A brief description of organic transformations 
on flyash surfaces is also presented. The various surface analytical 
techniques are reviewed and the relatively new technique of Static- 
Secondary Ion Mass Spectroscopy is suggested as having signifi- 
cant advantages in studies of surfaces and diffusion processes in 
model systems. Several recommendations are made for research rel- 
evant to flyash formation and processes occurring on flyash sur- 
faces. 
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30535 (AD-A—091672) Safe underwater electrical power. 
Report for Oct 78-Sep 79. Tucker, L.W.; Nelson, F.E. (Civil 
Engineering Lab. (Navy), Port Hueneme, CA (USA)). Feb 
1980. 27p. NTIS, PC A03/MF AOI. 

The Civil Engineering Laboratory is developing a unique 
and improved ground fault detection and diver protection system 
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that will allow safe electrical power transmission underwater. The 
system is designed to sense and shut down all electrical power on 
ground fault currents of 4.5 mA or more in 10 ms. The shutdown is 
performed in two steps: (1) first a signal initiated by a leakage to 
ground in the transmission cable or load trips the main power cir- 
cuit breaker, and (2) a set of triacs are turned on which are con- 
nected to short the power lines. The circuit breaker is backed up 
by conventional fuses that would blow quickly from the short cir- 
cuit current if the breaker should fail. This sequence of events is 
designed to occur in approximately 10 ms. The design of the system 
is adaptable to electric power transmission systems supplying up to 
100 kW. The paper reviews electrical safety criteria relative to 
divers, describes the Civil Engineering Laboratory's protection 
concept, and presents laboratory test results from an experimental 
system protection a 30-kW underwater load. 


30536 (BNL—29900) Cryogenic testing of 100-m super- 
conducting power transmission test facility. Gibbs, R.J.; 
Jensen, J.E.; Thomas, R.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 8p. 
(CONF-810835—2). NTIS, PC A0O2/MF AOl. Order 
Number DE81028331. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug yey 

The final tests of the cryogenic system designed to cool the 
test facility for 100 m superconducting, power transmission cables 
have been completed. Since the completion of previously reported 
tests in a three-expander configuration, the system was modified to 
incorporate a fourth turbine placed remotely from the refrigerator 
at the far end of the load. In this configuration the load, consisting 
of the superconducting cables and their containment vessel, be- 
comes a long (> 100 m) counterflow heat exchanger with internal 
heat generation. The results of these tests are presented with discus- 
sion of the operation, equipment performance, and possible areas 
for improvement. The actual operation of the system was quite 
smooth and required a minimum of manpower. The newly installed 
automatic control systems on the turbines performed perfectly al- 
though, except for speed control, they had little to do. The com- 
puters used to monitor the temperatures, pressures, and flows 
worked very well. It was noted that this system with its large mass 
of supercritical helium was extremely stable against short-term 
large perturbations, all of which are damped and disappear into this 
heat sink. No system or thermo-acoustic oscillations were observed 
and those temperature oscillations which were observed due to a 
change in operating mode, etc., were obviously quickly damped 
and disappeared. 


30537 (CONF-810720—2) Role of electron swarm studies 
in the development of gaseous dielectrics. Christophorou, 
L.G. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 17p. NTIS, PC A02/MF AOl. Order 
Number DE81026349. 

From 2. international swarm seminar; Oak Ridge, TN, USA 
(22 Jul 1981). 

Recent knowledge provided by swarm studies allowing con- 
trol of the number densities and energies of free electrons in electri- 
cally stressed gases is highlighted. This knowledge aided the dis- 
covery of new gas dielectrics and the tailoring of gas dielectric 
mixtures. The role of electron attachment in the choice of unitary 
gas dielectrics or electronegative components in dielectric gas mix- 
tures, and the role of electron scattering at low energies in the 
choice of buffer gases for mixtures is outlined. 


30538 (CONF-810734—1) DC dielectric strengths of 
fluorinated benzenes and the stored-energy theory. Smith, 
D.H.; Bouldin, D.W.; Christophorou, L.G. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
5p. NTIS, PC A02/MF AOl1. Order Number DE81026515. 

From 7. international conference on conduction and break- 
down in dielectric liquids; Berlin, F.R. Germany (27 Jul 1981). 

A systematic study of the hydrofluorobenzenes to quantify 
the effect of liquid polarity on the dielectric strength is described. 
Two important relationships are introduced: (1) dielectric strength 
decreased as the number of fluorines increased by the relation O/ 
sub Si/ = S; - 1.9sf; and (2) dielectric strength decreased as the 
dielectric constant (or capacitance) increased by the relation O/sub 
Si/ = (1/d)V2U/C{I - e/sup -2 tau/RC/]. The first of these two 





4081 / ERA VOL. 6, NO. 20 


equations is empirical. The second is based on a postulate that 
breakdown occurs at a critical value of the energy stored in the test 
apparatus, which is the same for all of hydrofluorobenzenes. Fur- 
ther experiments on these and other compounds are needed to test 
the validity of these ideas. Once validated, they should be of con- 
siderable use in the design of electrical power delivery equipment. 


30539 (DOE/CE/29006—1) Analysis and measurement 
of electric fields from dc transmission lines. (General Elec- 
tric Co., Pittsfield, MA (USA) ). May 1981. Contract ACO1- 
77ET29006. 150p. NTIS, PC A07/MF AO1. Order Number 
DE8 1026331. 

Research was performed to investigate the near-field effects 
which could occur near or within the right-of-way of HVDC, up 
to 750 kV, transmission lines. The project activities included: design 
and construction of test facilities, development of measuring tech- 
niques and instrumentation; measurements of wind and humidity ef- 
fects on ion current density, electric field, and corona current; 
measurements of voltages and currents induced on vehicles (van, 
bus, tractor); measurements of corona on grounded objects; shield 
investigation; and the development of experimental and mathemat- 
ical models. Each activity and the results obtained are described. It 
was found that ion current densities at ground level are very de- 
pendent on wind and relative humidity with no current 2 to 4 times 
as great in rain as compared with fair weather; the electric field 
was dependent on wind conditions but showed no clear dependence 
on relative humidity; corona current was dependent on relative hu- 
midity; voltages induced on vehicles near DC lines were of negligi- 
ble concern; and shielding can be achieved by a grid of grounded 
wires. (LCL) 


30540 (DOE/ET/29185—20) System studies of integrat- 
ed ac/dc systems incorporating HVDC circuit breakers. (Wis- 
consin Univ., Madison (USA). Extension). 1980. Contract 
AS02-78ET29185. 15p. NTIS, PC A02/MF AOl. Order 
Number DE81029036. 

This report contains a work statement for a study in which 
the objective is to examine the dynamic relationships of integrated 
ac/dc power systems containing high voltage direct current circuit 
breakers; a one-page discussion of the effects of a planned HVDC 
system on interconnected ac systems located in the general vicinity; 
and a quarterly progress report for a study aimed at identifying 
hardware developments and systems applications which can exem- 
plify cost and operational advantages on integrated ac/dc power 
systems. (LCL) 


30541 (DOE/ET/29303—T1) Basic study of transient 
breakdown voltage in solid dielectric cables. Final report. 
Bahder, G.; Sosnowski, M.; Katz, C. (Cable Technology 
Labs., Inc., New Brunswick, NJ (USA)). Sep 1980. Con- 
tract AC01-78ET29303. 267p. NTIS, PC A12/MF AOl. 
Order Number DE81027495. 

A comprehensive review of the technical and scientific pub- 
lications relating to crosslinked polyethylene (XLPE) and ethylene 
propylene rubber (EPR) insulated cables revealed that there is very 
little known with respect to the life expectancy, the final factory 
voltage test background and the mechanism of voltage breakdown 
of these cables. In this study a new methodology for the investiga- 
tion of breakdown voltages of XLPE and EPR insulated cables was 
developed which is based on the investigation of breakdown vol- 
tages at various voltage transients such as unipolarity pulses and 
dual-polarity pulses, and a.c. voltage at power and high frequency. 
Also, a new approach to statistical testing was developed which 
allows one to establish a correlation among the breakdown voltages 
obtained with various voltage transients. Finally, a method for the 
determination of threshold voltage regardless of the magnitude of 
apparent charge was developed. Extensive statistical testing of 
breakdown voltages was conducted using: impulses with front dura- 
tions from approximately 1.5 to 1000 ps and times to half-values 
from 40 to 3000 ys; dual-polarity pulses consisting of d.c. voltage 
and standard impulse of opposite polarity; combined a.c. and d.c. 
voltages; and a.c. voltages at power and high frequencies. Based on 
the results of this testing, a model of breakdown and electrical 
aging of XLPE and EPR insulated cables was developed as well as 
life expectancy characteristics for high voltage stress XLPE insulat- 
ed cables operated in a dry environment at room temperature and 
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at 90°C. Life expectancy characteristics for EPR insulated cables 
are approximated. A test procedure including requirements for full- 
reel factory voltage withstand and partial discharge testing of fin- 
ished XLPE and EPR insulated cables is proposed. Cables that pass 
the proposed tests will exhibit a smaller rate of failure in service 
than cables tested in accordance with present practices. 


30542 (DOE/TIC—1027653) Biomedical effects associat- 
ed with energy-transmission systems: effects of 60-Hz electric 
fields on circadian and ultradian physiological and behavioral 
functions in small rodents. Period covered: January 1, 1980- 
December 31, 1980. Ehret, C.F.; Rosenberg, R.S.; Sacher, 
G.A.; Duffy, P.H.; Groh, K.R.; Russell, J.J. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
85p. NTIS, PC AOS/MF AO1. Order Number DE81027655. 

The effects of extremely low frequency (ELF) electric fields 
on transient patterns of circadian rhythms of physiological and be- 
havioral end points are being investigated. This project is develop- 
ing a data base to determine the exposure conditions that disturb 
the highly characteristic waveforms of ultradian, circadian, and in- 
fradian rhythms. The project has taken the following approach: (1) 
small rodents are exposed to well-defined ELF horizontal or verti- 
cal electric fields at nominal field strengths as high as 100 kV/m in 
individual residential facilities; (2) exposures follow a variety of 
schedules ranging from brief (one minute) to continuous, and in- 
cluding variations of circadian periodicities; (3) end points such as 
metabolism, activity, core body temperature, operant performance, 
and weight gain are continuously recorded for long intervals by mi- 
croprocessor-controlled data acquisition systems; (4) the character- 
istic waveforms are analyzed by several statistical procedures for 
deviations from their unperturbed ultradian and circadian patterns; 
and (5) when and if exposures induce distrubances of the patterns, a 
search for concomitant neurochemical changes will begin. The fol- 
lowing conclusions were reached: under a variety of exposure con- 
ditions the circadian regulatory system of the rat remained intact; 
brief ELF exposures at field strengths above 35 kV/m, presented 
during the inactive phase of the circadian cycle, produced a tran- 
sient arousal in mice, characterized by increases in motor activity, 
carbon dioxide production, and oxygen consumption; the transient 
arousal habituated rapidly; no significant effects were seen in the 
second, third, or fourth exposure of mice using a one hour on, one 
hour off protocol; and there were no circadian aftereffects of the 
intermittent ELF stimulus in mice, based on measuresof rhythms of 
activity and gas metabolism. 


30543 (EPRI-EL—1894) Backfill materials for under- 
ground power cables. Phase II. Backfill treatments, heat and 
moisture flow analyses, and field tests. Interim report. Mitch- 
ell, J.K.; Abdel-Hadi, O.N.; Chan, C.K.; Kao, T.C.; McMil- 
lan, J.C. (California Univ., Berkeley (USA). Dept. of Civil 
Engineering). Jun 1981. 3lip. NTIS, PC Al4/MF AOl. 
Order Number DE81903929. 

The objective of these studies was the development of soil 
treatments which can decrease the thermal resistivity and increase 
the thermal stability of trench backfills around buried power cable 
systems. Laboratory thermal needle resistivity studies were made of 
numerous proposed backfill additives. Primary emphasis was placed 
on the effectiveness and durability of wax additives, the leaching 
resistance of a polymer additive, and the effectiveness of asphalt 
and other petro-additives. A one-dimensional explicit finite differ- 
ence program using the Philip and de Vries Theory was developed 
to evaluate the coupled heat and moisture flows in a layered soii 
system. A field test facility consisting of ten 10 ft long simulated 
buried cable sections was constructed. Six were subjected to ther- 
mal loadings prior to writing this report. The field test sections are 
instrumented with thermocouples and fringe capacitance moisture 
probes. Comparisons of measured temperature profiles in the 
trenches and those predicted by a finite element heat conduction 
program are presented. Agreement is generally good. A compari- 
son is also given of measured moisture profiles and those calculated 
by the one-dimensicnal model for one of the test sections. The 
agreement is not good, and the discrepancy may be due to the re- 
striction of flow to one dimension. The predictions seems sensitive 
to small changes in backfill density and fines content. Operation of 
the field test sections to establish the long-term effectiveness of the 
backfill treatments continue. So far the treatments appear to be 
functioning well. 
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30544 (EPRI-EL—1916) Light-fired thyristor develop- 
ment. Interim report. Schlegel, E.S.; Strycula, E.C.; Lowry, 
L.R. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research m4 Development Center). Jul 1981. 96p. NTIS, 
PC A05/MF A0Oi. Order Number DE81903932. 

A light-fired thyristor switch was demonstrated in one phase 
of a static volts-amperes-reactive generator and is presently under 
extended test at Minnesota Power and Light Company. The build- 
ing of this 13.8-kV, bidirectional, 1200-A rms, solid-state switch re- 
quired the development of the thyristor element and its special 
package, a light system consisting of laser diodes and a light distri- 
bution harness, and a special monitoring and protecting control cir- 
cuit to protect the switch against various conditions under which it 
might not function safely. The switch is entirely self-contained and 
replaces the electrically gated version with no need for changes in 
the circuit to which it is connected. The report gives details on the 
development of each of the novel parts of the system; on the test- 
ing of each part of the system; and on the building, installation, and 
early evaluation of the switch. 


30545 (EPRI-EL—1948) NbsGe-based 1-m power-trans- 
mission cable: material development, cable fabrication, and 
cable-performance tests. Final report, July 1981. Maley, 
M.P.; Newkirk, L.R.; Thompson, J.D.; Valencia, F.A. (Los 
Alamos National Lab., NM (USA)). Jul 1981. Contract W- 
7405-ENG-36. 65p. NTIS, PC A04/MF AOI. Order 
Number DE81026297. 

Since its discovery in 1973 as the superconductor with the 
highest known transition temperature (T/sub c/ = 23 K), NbsGe 
has offered the possibility of operating temperatures = 14 K, for 
superconducting devices. For application to the transmission of 
electric power, higher operating temperatures imply increased effi- 
ciency and lower capital costs. In the first two phases of our pro- 
gram to develop a NbsGe conductor for power transmission appli- 
cations we developed a chemical vapor deposition CVD process 
for producing long continuous lengths of NbsGe-clad tape conduc- 
tors with critical current densities J/sub c/ and low ac losses suit- 
able for power transmission at T = 12 K. In this report, we de- 
scribe the fabrication and testing of a 1-m-long coaxial cable con- 
structed from 87 m of our NbsGe-clad tape. Short sample meas- 
urements indicated that all of this tape exceeded the specification 
that J/sub c/ (13.8 K) = 1.8 x 10° A/cm? The cable was wound in 
the double-helix design of the Brookhaven National Laboratory, 
BNL, power transmission project. AC current tests were performed 
at BNL where the cable carried the design current amplitude of 
6000 A but exhibited ac losses from 7 to 13 K that were 50 to 100 
greater than were expected from short sample measurements. These 
losses were attributed to a combination of instrumental problems as- 
sociated with ac loss measurements in 1-m cables of the double 
helix design, end effects, and possible tape damage. The results of a 
materials development program aimed at improving the supercon- 
ducting performance of our NbsGe material is also described. 


30546 (EPRI-EL—1953) Feasibility study of the use of 
an environmental chamber for the examination of transmis- 
sion-line electric-field and corona effects. Final report. Sebo, 
S.A.; DeVore, R.V.; Kasten, D.G. (Ohio State Univ., Co- 
lumbus (USA). Dept. of Electrical Engineering). Jul 1981. 
48p. NTIS, PC A03/MF AO1. Order Number DE81903933. 

The report investigates the feasibility of an environmental 
chamber combined with model-scale and full-scale (with reduced 
spacings) conductors for the examination of transmission line elec- 
tric field and corona effects. The feasibility of tests in a 5m x 5m x 
6m (length) environmental chamber related to ground level electric 
field strength, corona starting voltage, conductor surface condi- 
tions, corona mechanisms, corona losses, ozone emission, audible 
noise, radio noise, and DC corona phenomena for changes in ener- 
gizing voltages, geometry, conductor types and materials, and at- 
mospheric conditions are reviewed. Environmental chamber design 
considerations and preliminary specifications are also outlined with 
a review of supply requirements and guidelines for instrumentation. 
The recommendation of this report is positive: the use of an envi- 
ronmental chamber combined with model-scale and full-scale (with 
reduced spacings) conductors for the examination of transmission 
line electric fieldand corona effects is feasible and meaningful. Such 
a special-purpose environmental chamber is not a replacement of 
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full-scale test lines but it is a new tool that serves development and 
design. The performance of the chamber is comparable to that of a 
high-voltage outdoor test cage; however, the scope of experiments 
in the chamber is much greater than in an outdoor test cage. 


30547 (LA-UR—81-2296) 30-MJ superconducting mag- 
netic-energy storage for BPA transmission-line stabilizer. 
Schermer, R.I. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 6p. (CONF-810833—3). 
NTIS, PC A02/MF AO1. Order Number DE81028701. 

From Mechanical, magnetic, and underground energy stor- 
age 1981 annual contractors’ review meeting; Washington, DC, 
USA (24 Aug 1981). 

The Bonneville Power Administration operates the transmis- 
sion system that joins the Pacific Northwest and southern Califor- 
nia. A 30 MJ (8.4 kWh) Superconducting Magnetic Energy Storage 
(SMES) unit with a 10 MW converter can provide system damping 
for low frequency oscillations. The unit is scheduled to operate in 
1982. Progress during FY 81 is described. The coil is complete. All 
major components of the electrical and cryogenic systems have 
been received and testing has begun. Computer control hardware is 
in place and software development is proceeding. Support system 
components and dewar lid are being fabricated and foundation 
design is complete. A contract for dewar fabrication is being nego- 
tiated. 


30548 (ORNL/TM—7862) High-voltage research (break- 
down strengths of gaseous and liquid insulators) and environ- 
mental effects of dielectric gases. Semiannual report, October 
1, 1980-March 31, 1981. Christophorou, L.G.; James, D.R.; 
Pai, R.Y. (Oak Ridge National Lab., TN (USA)). Jul 1981. 
Contract W-7405-ENG-26. 170p. NTIS, PC AO8/MF AOl1. 
Order Number DE81027885. 

Electron attachment has been measured to several chloro- 
fluoroethanes and chloroethylenes in both argon and nitrogen at 
relatively high pressures. The most recently available electron drift 
velocity data were used to refine calculated electron momentum 
transfer cross sections in argon, and these were used to refine the 
electron attachment rates for 1,1-dichloroethane. Electron attach- 
ment rates were measured for several chlorocarbons in argon. Elec- 
tron attachment rates for n-C;Fi2 have been extended to higher en- 
ergies in Nz, and measurements of the electron attachment rate for 
n-CsFi2 have been made as a function of the total argon pressure. 
Information is presented on: the basic physics of electron attach- 
ment to dielectric gas molecules; dielectric strengths of gases and 
gas mixtures; impulse and applied studies; synthesis of new dielec- 
tric gases; and environmental effects. Studies of liquid dielectrics 
are discussed. Data are reported for space charges produced by im- 
purity water in benzonitrile. An equation has been derived for 
space-charge injection by electrolysis of impurities. This equation 
gives the spatial distribution of the space-charge density as a func- 
tion of the electrode gap and the fraction of the limiting current 
that is conducted by the liquid. (LCL) 


30549 Wave propagation in a de superconducting cable-- 
1. Analysis. Chowdhuri, P.; Mahaffy, M.J. (Los Alamos Sci 
Lab, NM). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Power Apparatus and Systems ; PAS- 
100: No. 2, 673-679(Feb 1981). 

This paper discusses the theory of wave propagation in a 
multiconductor cable system and describes the response of a dc su- 
perconducting cable of a specific design to transient voltages. The 
effects of parametric changes in the system as well as in the cable 
design, including those of dc conventional cables, are discussed in a 
companion paper. Paper No. 80 SM 617-1. 


30550 Wave propagation in a dc superconducting cable-- 
2. Parametric effects. Chowdhuri, P.; Mahaffy, M.A. (Los 
Alamos Sci Lab, NM). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Power Apparatus and 
Systems ; PAS-100: No. 2, 680-690(Feb 1981). 

Wave propagation is studied in several designs of de super- 
conducting cables. DC conventional cables are also included for 
the purpose of comparison. The effects of several parameters were 
studied to limit transient voltages; these are voltage rating, number 
of conductors, conductor resistances, earth resistivity, terminal 
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grounding resistances of the “grounded” conductors at the origin 
and dielectric constants. Voltage ratings, conductor resistances, and 
terminal grounding resistances seem to influence the transient per- 
formance of a multiconductor cable significantly. The effect of 
finite earth resistivity is insignificant. Paper No. 80 SM 618-9. 7 
refs. 


30551 Power and the environment: a case study of the 
siting of 765-kilovoit transmission line. Burstein, K. (New 
York Public Service Commission, Albany). pp 111-130 of 
Environment, energy, public policy: toward a rational 
future. Axelrod, R.S. (ed.). Lexington, MA; D.C. Heath and 
Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

In 1973, the Power Authority of the State of New York filed 
an application to construct a 765-kV transmission line to bring Ca- 
nadian-produced hydroelectric power to New York City. The New 
York State Public Service Commission, (PSC) held hearings on this 
case, which was concluded in 1978. This paper discuses the case 
and the PSC decisions. 60 references. (DLC) 


30552 Derivation of the Brayton-Moser equations from a 
topological mixed potential function. Massimo, F.M.; 
Kwatny, H.G.; Bahar, L.Y. (Drexel Univ., Philadelphia, 
PA). Contract ET-78-5-01-3088. Journal of the Franklin In- 
stitute ; 310: No. 4/5, 259-269(Oct 1980). 

A topological mixed potential function, P*/sub T/, is de- 
fined and shown to be an exact differential. From P*/sub T/, Bray- 
ton-Moser equations are obtained from topological relationships of 
the network and the constitutive relationships of the elements. A 
relationship between P*/sub T/ and Brayton-Moser’s mixed poten- 
tial function, Q, is developed. 


21 NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 30730 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 30639, 30646 


30553 (DOE/ET/34215—18) Process development and 
fabrication for sphere-pac fuel rods. Welty, R.K.; Campbell, 
M.H. (Consumers Power Co., Jackson, MI (USA); Exxon 
Nuclear Co., Inc., Richland, WA (USA); Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1981. Con- 
tract AC02-76ET34215. 60p. (XN-NF—S555). NTIS, PC 
A06/MF AOl1. Order Number DE81028259. 

Uranium fuel rods containing sphere-pac fuel have been fab- 
ricated for in-reactor tests and demonstrations. A process for the 
development, qualification, and fabrication of acceptable sphere-pac 
fuel rods is described. Special equipment to control fuel contamina- 
tion with moisture or air and the equipment layout needed for rod 
fabrication is described and tests for assuring the uniformity of the 
fuel column are discussed. Fuel retainers required for sphere-pac 
fuel column stability and instrumentation to measure fuel column 
smear density are described. Results of sphere-pac fuel rod fabrica- 
tion campaigns are reviewed and recommended improvements for 
high throughput production are noted. 


30554 (DOE/ET/34215—20) Description and character- 
ization of BRPR series S-0, S-1, S-2, S-3, and S-4 demonstra- 
tion fuel rods. Welty, R.K. (Battelle Pacific Northwest 
Labs., Richland, WA (USA); Exxon Nuclear Co., Inc., 
Richland, WA (USA)). Jul 1981. Contract AC02- 
76ET34215. 345p. (XN-NF—S579). NTIS, PC A15/MF AOI. 
Order Number DE81028786. 

This report describes the process development, fabrication, 
and pre-irradiation characterization of the demonstration fuel rods 
for irradiation in the Big Rock Point Reactor as part of the DOE- 
sponsored Fuel Performance Improvement Program (FPIP). The 
fuel rods represent advanced designs that are expected to exhibit 


improved performance with respect to pellet-cladding-interaction 
and the attainment of extended burnup. Whereas other design vari- 
ations are described, the primary fuel concepts being evaluated as 
part of the FPIP are an annular-coated-pressurized design and, at a 
more modest level, a sphere-pac design. A solid-pellet reference 
design provides the basis for comparing irradiation behavior. 


30555 (EPRI-NP—1884) Evaluation of the effects of heat 
treatment on the passive behavior of Ni-Cr-Fe alloys in high- 
temperature water. Morris, P.E. (International Nickel Co., 
Inc., Suffern, NY (USA). INCO Research and Develop- 
ment Center). Jun 1981. 206p. NTIS, PC A10/MF AO1. 
Order Number DE81903816. 

Five electrochemical test programs were completed to inves- 
tigate the effects of thermal treatment, environmental variations and 
stress on the corrosion resistance of INCONEL alloys 600 and 690 
in PWR related dilute caustic environments in the temperature 
range between 260 to 316°C. Several of the tested specimens were 
selected to characterize the corrosion product surface scales. The 
fundamental electrochemical corrosion behavior of these systems is 
described and a possible mechanism of surface scale formation is 
discussed. One test program was conducted to investigate the stress 
corrosion resistance of INCONEL alloys 600 and 690 in recirculat- 
ed water containing 0.2 ppM oxygen at 289°C. In addition to stress 
corrosion test results, the effects of dissolved oxygen on the corro- 
sion potential are presented. 


30556 (EPRI-NP—1952) Assessment of precision gamma 
scanning for inspecting LWR fuel rods. Final report. Phillips, 
J.R.; Barnes, B.K.; Barnes, M.L.; Hamlin, D.K.; Medina- 
Ortega, E.G. (Los Alamos Scientific Lab., NM (USA)). Jul 
1981. Contract W-7405-ENG-36. 81p. NTIS, PC A05/MF 
A01. Order Number DE81025478. 

Reconstruction of the radial two-dimensional distributions of 
fission products using projections obtained by nondestructive 
gamma scanning was evaluated. The filtered backprojection algo- 
rithm provided the best reconstruction for simulated gamma-ray 
sources, as well as for actual irradiated fuel material. Both a low- 
burnup (11.5 GWd/tU) light-water reactor fuel rod and a high- 
burnup (179.1 GWd/tU) fast breeder reactor fuel rod were exam- 
ined using this technique. 


30557 (EPRI-NP—1954) Analysis of fission gas release 
measurements using the COMETHE IIIJ and FCODE-Alpha 
computer codes. Final report. Leppert, G.; Rayes, L.; 
Rumble, E.; Stuart, R. (Science Applications, Inc., Palo 
Alto, CA (USA)). Jul 1981. 77p. NTIS, PC AO5/MF AOl1. 
Order Number DE81903766. 

Fission gas release predictions from FCODE-Alpha and CO- 
METHE IIIJ were compared with experimental data from a repre- 
sentative group of light water reactor (LWR) fuel rods and with 
each other. In the first phase of the study, standard versions of the 
codes obtained from the Electric Power Software Center were 
compared with data from 36 rods. A modified version of CO- 
METHE was used in the second phase of the study, which com- 
pared measurements from some of the same rods studied in the first 
phase, as well as with an additional 27 rods. Fission gas release pre- 
dictions from both codes show substantial deviation from experi- 
mental measurements, and additional well-qualified data from 
LWR’s.is needed for comparison. Unpressurized rods experience 
significant degradation in heat transfer across the fuel-to-cladding 
gap as the lower thermal conductivity fission gases mix with the 
helium. 


30558 (PNL-TR—414) Radioactivity releases from fuel 
elements stored in the KRB-A storage pool over prolonged pe- 
riods of time. Eickelpasch, N.; Wilstermann, H.; Fettel, W.; 
Huebscher, D. Translated from ATW, Atomwirtschaft, Atom- 
technik ; 26: No. 4, 242-246(Apr 1981). 17p. NTIS, PC A02/ 
MF AOl1. Order Number DE81024395. 

The whole core of the KRB-A nuclear power plant was un- 
loaded in 1977 into the fuel element storage pool as a function of 
time and temperature was determined with an extensive monitoring 
program, in one case with a disconnected clean up plant and in the 
second case with a disconnected coolant in addition. Aerosol meas- 
urements were undertaken above the middle of the storage pool. 
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The principal carriers of radioactivity in the pool water were the 
radionuclides Cs-134, Cs-137 and Co-60. The monitoring period is 
the longest yet to be devoted to this question. The measured values 
found give information on whether a longer storage of fuel ele- 
ments, also with defective fuel rods, is possible without overtaxing 
the existing cleanup system. 


Plastic fracture mechanics prediction of fracture 
instability in a circumferentially cracked pipe in bending--1. 
J-integral analysis. Zahoor, A.; Kanninen, M.F. (Battelle, 
Columbus Lab, Ohio). American Society of Mechanical Engi- 
neers, [Paper] ; No. 80-WA/PVP-3, 1-8(Nov 1980). 

A method of evaluating the J-integral for a circumferentially 
cracked pipe in bending is proposed. The method allows a J-resist- 
ance curve to be evaluated directly from the load-displacement 
record obtained in a pipe fracture experiment. This method also 
permits an analysis for fracture instability in a circumferential crack 
growth using a J-resistance curve and the tearing modulus param- 
eter. The importance of using a J-resistance curve that is consistent 
with the type of constraint for a given application is emphasized. 18 
refs. 
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REFER ALSO TO CITATION(S) 30553, 30555, 30556, 30557, 30618, 30639, 
30645, 30646 


30560 (CONF-810814—7) Water-decontamination proc- 
ess-improvement tests and considerations. Collins, E.D.; 
a D.O.; King, L.J.; Knauer, J.B. (Oak Ridge Na- 

Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
33p. NTIS, PC A03/MF A0O1. Order Number DE81028064. 

From 91. national meeting of the American Institute of 
Chemical Engineers; Detroit, MI, USA (16 Aug 1981). 

Previous tests showed that the SDS process was suitable for 
removal of bulk radioactive contaminants (cesium and strontium) 
from the TMI-2 water. However, the polishing treatment did not 
provide water which could meet interim storage specifications. Fur- 
ther tests have identified modifications to provide sufficient decon- 
tamination and permit increased sorbent loadings. 


30561 (EPRI-NP—1875) Development of sensors and in- 
strumentation for the TMI-2 OTSG tube vibration meas- 
urements program. Anthony, J.M.; Olszewski, J.S. (Babcock 
and Wilcox Co., Lynchburg, VA (USA). Nuclear Power 
Generation Div.). Jun 1981. 168p. NTIS, PC A08/MF AO1. 

The Babcock & Wilcox Company installed sensors in a once- 
through-steam-generator in the Three Mile Island Unit 2 plant to 


determine the vibrational response of selected steam generator | 


tubes under various operating conditions, both normal and tran- 
sient. Additional external sensors provided data which were used 
with flow and operating condition data to permit correlation to the 
tube response. This program demonstrates the feasibility of install- 
ing biaxial accelerometers at various depths within steam generator 
tubes along with up to four weldable strain gages in a single tube at 
one elevation. 


30562 (EPRI-NP—1876-Vol.1) Flow-induced vibration 
analysis of Three Mile Island Unit-2 once-through steam gen- 
erator tubes. Volume 1. Final report. Johnson, J.R.; Brown, 
J.C.; Harris, C.E.; McGuinn, E.J.; Simonis, J.C.; Thoren, 
D.E. (Babcock and Wilcox Co., Lynchburg, VA (USA). 
Nuclear Power Generation Div.). Jun 1981. 85p. NTIS, PC 
A05/MF A0O1. Order Number DE81903813. 

Tube responses to flow-induced vibration were measured in 
the top two spans and the tenth span in the B once-through steam 
generator at Three Mile Island, Unit 2. This program evaluated the 
effects of flow-induced biration of OTSG tubes during steady-state 
and transient operation. Twenty-three tubes were instrumented 
with accelerometers and strain gages in tubes located along the 
open lane, in the bundle, and at the tenth span. Tube displacements, 
frequencies, dynamic strains, and mode shapes were determined 
during steady-state and transient operation. Pressure sensors were 
installed in the OTSG to measure pressure fluctuations and plant 


parameters, which were recorded for correlation with tube re- 
sponse. Data analysis results indicate that the steady-state tube re- 
sponse increases with increasing reactor power, with the maximum 
response (12 mils peak to peak at midspan) at the outer perimeter of 
the generator in the 16th span. 


30563 (EPRI-NP—1888) Flow-induced vibration analysis 
of Oconee-2B OTSG tubes. Final report. Simonis, J.C.; 
Brown, J.C. (Babcock and Wilcox Co., Lynchburg, VA 
(USA). Nuclear Power Generation Div.). Jun 1981. 127p. 
NTIS, PC A07/MF AOl1. 

The vibratory response of four tubes in the B loop of the 
once-through steam generator (OTSG) has been measured at the 
Oconee 2 nuclear power station during steady-state operation. The 
responses of the tubes were measured by biaxial accelerometers in- 
stalled in the upper span of three tubes adjacent to a missing lane of 
tubes (open lane) and a biaxial accelerometer installed in one tube 
lane toward the interior of the tube bundle (off lane). Data were 
analyzed to identify displacement, frequency, and damping trends 
associated with normal operation. These trends were then used to 
relate normal, steady-state power levels to anomalous tube re- 
sponses. Also, the displacement frequency and damping trends from 
this measurement program were compared to similar results from 
the measurement program conducted on the Three Mile Island 
OTSG. 

30564 (EPRI-NP—1941) 


Steam-generator sludge-pile 


model-boiler testing. Final report. Baum, A.J.; Greaney, P.K. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Stra- 
tegic Operations Div.). Jul 1981. 104p. NTIS, PC A06/MF 
AOl. 


Nuclear plant data have indicated that localized tube corro- 
sion can occur within sludge piles found on the tubesheet faces of 
steam generators. it is speculated that this corrosion is caused by 
the concentration of chemical species dissolved in the bulk second- 
ary fluid. The work of this project consisted of characterizing the 
physical and chemical properties of actual sludges, developing sim- 
ulated sludges, determining the extent of dryout in the sludge 
(which can be related to chemical concentration phenomena), and 
developing an analytical model for determining the position of 
dryout within the sludge. Results and the mathematical model indi- 
cate that only small amounts of sludge (heights on the order of 0.5 
inch) can lead to dryout. This dryout region appears to be insensi- 
tive to sludge morphology and applied heat flux. 


30565 (EPRI-NP—1944) Optical scanner system for in- 
ternal inspection of steam generator tubes. Final report. Hall, 
G.D.; Meckstroth, E.A.; Orphan, V.J. (Science Applica- 
tions, Inc., San Diego, CA (USA)). Jul 1981. 127p. NTIS, 
PC A07/MF AOl1. 

The goals of this program are to further evaluate the basic 
capabilities of the prototype optical scanner system and to design 
and fabricate both an improved low-resolution scanner and a high- 
resolution scanner and data acquisition system. A low-resolution 
scanner system was assembled, based on the design of the prototype 
scanner, with improvements in the mechanical and optical design, 
as well as the addition of a data acquisition and display system for 
accurate and realistic presentation of the image. Improving on the 
design of the low-resolution system, a high-resolution (720-element 
detector array) scanner was then designed and fabricated. The data 
acquisition and display system was also upgraded during this phase 
of development. The resultant system will image a circumferential 
band on the inside surface of a 0.670 in (17mm) tube to a precision 
of 480 picture elements. The performance evaluation of the two 
scanners included resolution tests and observation of simulated and 
actual defects in steam generator tubes. These test results are com- 
pared with similar evaluations of the prototype scanner. 


30566 (EPRI-WS—80-136, pp 1.1-1.7) Workshop on 
cracking of Alloy 600 U-bend tubes in steam generators. 
Paine, J.P.N. (Electric Power Research Inst., Palo Alto, 
CA). Jun 1981. NTIS, PC A15/MF AOl. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

The urgency of evaluating the current state of knowledge 
relating to pure water cracking of Alloy 600 is apparent. The sus- 
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ceptibility of Alloy 600 in regions of high stress concentration is a 
major concern to a number of utilities who are members of the 
Steam Generator Owners Group. Resolution of the various ques- 
tions which have been posed, relating to initiation time, crack prop- 
agation rate, safety concerns, and in-situ NDE characterization 
need to be addressed and were considered in preparing the agenda 
and structuring this workshop. 


30567 (EPRI-WS—80-136, pp 3.1-3.6) Summary of oper- 
ating plant experience and U-bends. Fletcher, W.D. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA). Jun 1981. NTIS, 
PC A15/MF AOl. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Since 1977, there have been a number of occurrences of 
steam generator tube leakage events found to be due to wall pene- 
tration in the smallest, Row 1, U-bends. These events are not asso- 
ciated with tube denting that previously (1976) characterized the 
condition observed at Surry 1, 2 and Turkey Point 4. Excluding 
these early observations, the operating plants that have experienced 
U-bend leakage with the year of occurrence are listed. None of 
these plant steam generators show indications of tube denting at the 
uppermost tube support plate. A review of manufacturing is in 
progress for the Row 1 U-bends in each of the steam generators 
showing tangent point leakage or eddy current indications. 


30568 (EPRI-WS—80-136, pp 4.1-4.18) Operating histo- 
ry and field inspection results of Trojan steam generators. 
Carter, J.W. (Portland General Electric, Beaverton, OR). 
Jun 1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

The Trojan Nuclear Plant is a four-loop Westinghouse Pres- 
surized Water Reactor facility with a Nameplate Rating (Gross 
MWe) of 1216 and Maximum Dependable Capacity (Net MWe) of 
1080. The initial power generation took place in December 1975, 
and the plant was declared commercial in May 1976. Steam gener- 
ator eddy - current - testing results are presented, and tube removal 
procedures are described. 


30569 (EPRI-WS—80-136, pp 5.1-5.7) Status report on 
the destructive and non-destructive examinations of U-bends 
removed from Trojan steam generator D. Aspden, R.G. 
(Westinghouse Electric Corp., Pittsburgh, PA). Jun 1981. 
NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

The last status report on the non-destructive examination of 
U-bends removed from Trojan steam generator D was dated July 7, 
1980. As part of this activity, the measurement of wall thicknesses 
on selected U-bends was planned using an ultrasonic gage. These 
readings were not made because reproducible results could not be 
obtained using water as the coupling fluid which was necessary to 
avoid contamination. Three tubes from the same heat were selected 
for destructive examination at Westinghouse: one leaking U-bend 
(R1-C6) and two tubes with no indications (R1-C10 and R1-C22). 
Results of the examination procedure are presented. The non-de- 
structive examination results from the July 7, 1980 report for 29 U- 
bends are included. 


30570 (EPRI-WS—80-136, pp 6.1-6.13) U-bend cracking 
at Doel 2. Dobbeni, D.P.; Stubbe-Leroy, J.R.; van Melsen, 
C.E. (Laborelec, Rhode-St. Genese, Belgium). Jun 1981. 
NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Two Westinghouse 390 MWe PWR have been in operation 
since 1975 (units 1 and 2). The accident happened in June 1979, 
during a re-start of Unit 2. The pressure in the primary loop began 
suddenly to drop (about 0.2 MPa/min, i.e. 28 psi/min). In the sec- 
ondary loop, the level of the water increased quickly in SG B and 
the activity of the blow-down reached the maximum indication. A 
primary-to-secondary leak in the steam generator was indicated and 
later estimated at 50 m*/h or 40 metric tons per hour. Examination 
of the leaking tube is described. 
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30571 (EPRI-WS—80-136, pp 7.1-7.22) Review of U- 
bend crac:k.ing as a result of tube denting. Mor E.P. 
(Westingliouse Electric Corp., Pittsburgh, PA). Fan 1981. 
NTIS, PC? A‘'5/MF AOl1. 

Fron Workshop on U-bend tube cracking in steam gener- 
ators; Den:ver, CO, USA (20 Aug 1980). 

As ]1as bewn previously reported, one instance of leakage in 
the Row 1 U-beid region was the result of the tube denting phe- 
nomenon. | Denting; is defined as a local tube diameter reduction due 
to a corrosion product buildup between the tube and the surround- 
ing carbon steel support plate. The clearance between the tube and 
the support is approximately 14 mils on the diameter. In the case of 
ingress of corrosive impurities, this annulus becomes filled with 
carbon steel corrosion products adjacent to the Inconel 600 tubing. 
As the steel corrodes, the volume of the corrosion products press 
inward on the tubing producing a dent. Denting of the tube also 
causes in-plane expansion of the support plate. Support plates are 
mostly tub: holes and flow holes joined by narrow ligaments. In 
the center of each plate is what is termed a tube lane flow slot. 
Flow slot closure due to the in-plane expansion is monitored in 
plants as one means of documenting the extent and rate of denting. 


30572 (zPRI-WS—80-136, pp 8.1-8.4) Discussion of cor- 
rosion mechanisms. Paine, J.P.N. (Electric Power Research 
Inst., Palo sAlto, CA). Jun 1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1989). 

This appendix summarizes discussions directed toward devel- 
oping an understanding of the mechanisms of cracking and factors 
which may contribute to both crack initiation and propagation. Dis- 
cussions considered five mechanisms originally postulated and 
ranked in orde:r of likelihood of occurrence; primary side initiated 
pure water criacking; secondary side initiated cracking; hydrogen 
embrittlement; pitting - OD/ID initiated; and intergranular attack - 
secondary side initiation. 


30573 (E)?PRI-WS—80-136, pp 9.1-9.33) Stresses in bent 
inconel tubes, Cloud, R.L. (Robert L. Cloud Associates, 
Inc., Berkeley, CA). Jun 1981. NTIS, PC A15/MF AO1. 

From ‘Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Stresse:; in the bend region of steam generator tubes are cate- 
gorized as load induced and residual. Load induced stresses result 
from the applied pressure and differential temperatures in the steam 
generator. Residual stresses result from the forming and bending 
operations performed on the tubes during the manufacturing proc- 
ess. The magnitude and distribution of load induced stresses in the 
short radium UJ-bend tubes are examined. Although no attempt has 
been made to «alculate residual stress patterns, a discussion of the 
formation of res‘idual stresses is presented. 


30574 (EP RI-WS—80-136, pp 10.1-10.20) Accuracy of 
x-ray diffraction residual stress measurement. Prevey, P.S. 
(Lambda Resezirch, Inc., Cincinnati, OH). Jun 1981. NTIS, 
PC A15/MF AOl. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CC), USA (20 Aug 1980). 

Major sources of experimental error in x-ray diffraction re- 
sidual stress measurement, both random and systematic, are dis- 
cussed and a calilbration procedure described. Sample dependent 
error sources due to penetration of the radiation into the subsurface 
stress gradient and stress relaxation during dissection are discussed. 
Examples of the vai ‘iability of surface stresses produced by machin- 
ing and grinding metallic samples are shown, and their impact upon 
surface residual stress measurement is considered. 


30575 (EPRI-\WS—80-136, pp  11.1-11.16) Residual 
stress measurements of U-bends and correlation with acceler- 
ated stress corrosiov tests. Begiey, R.T.; Klein, A.W. (Wes- 
tinghouse Electric (Corp., Pittsburgh, PA). Jun 1981. NTIS, 
PC A15/MF AOl. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Various experimental techniques have been used to deter- 
mine the residual stresses in U-bends of steam generator tubing. 
These include x-ray dii‘‘raction, strain gage sectioning, and strain 
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gage sectioning with layer removal. The relative merits of each are 
discussed and the results from several investigations are: presented. 
There is a large variability, even for a given techniqu2, but most 
residual stress values are compressive or low tension im plying little 
concern for stress corrosion cracking due to fabrication. 


30576 (EPRI-WS—80-136, pp 12.1-12.19) Surface resid- 
ual stress distributions in as-bent Inconel 600 U-bend and In- 
coloy 800 90-degree bend tubing samples. Prizvey, P.S. 
(Lambda Research, Inc., Cincinnati, OH). Jun 1981. NTIS, 
PC A15/MF AOI. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Selected data showing typical macroscopic re:sidual stress 
distributions in U-bent Inconel 600 and 90 degrees bends in Incoloy 
800 are presented. The results indicate regions of both high magni- 
tude tension and compression in the longitudinal direc:tion around 
the circumference of the bends at the apex. The microscopic residu- 
al stress, or percent plastic strain and macroscopic residual distribu- 
tions in the surface of cross-roll straightened and grov.ad Inconel 
600 tubing are described. The results indicate a compressive surface 
layer accompanied by a yield strength gradient from 9 ksi at the 
surface to 30 ksi at a depth of 0.003 in. 


30577 (EPRI-WS—80-136, pp 13.1-13.31) Factors affect- 
ing U-bend cracking. Dobbeni, D.P.; Stubbe--Leroy, J.R.; 
van Melsen, C.E. (Laborelec, Rhode-St. Genese, ]3elgium). 
Jun 1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Stress corrosion cracking of alloy 600 in pure water is as- 
sumed to be the damaging process of a large mumber of small 
radius U-bends of PWR steam generators. The possible influencing 
parameters are reviewed. The determining factor is a too high level 
of stress arising from two main origins: residual stresses; and over- 
stresses induced by the inner pressure in deformec! cross sections. 
The latter have been assessed by two dimensional finite elements 
computation and by strain gages measurements. ‘3tress corrosion 
tests in boiling MgCl: sustain the previous results fior outer surface 
overstresses. Geometrical characterizations were p2rformed on: in 
service SG tubes by internal spherical gages; and laboratory sam- 
ples by internal spherical gages, LVDT and ultrasonic meas- 
urements, cross sectioning. 


30578 (EPRI-WS—80-136, pp 14.1-14.9) E’valuation of 
residual tensile stresses by accelerated stress corrosion crack- 
ing tests. Berge, J.P. (Electricite de France, Paris). Jun 
1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Accelerated stress corrosion tests have been shown to be 
very useful to evaluate the tensile residual stresses. These methods 
can be applied in many cases where more sophisticated methods, 
such as strain gauges or x-ray diffraction either sire impossible to 
use because of the shape of the product to be tested, or very expen- 
sive and time consuming. 


30579 (EPRI-WS—80-136, pp 15.1-15.27) Stress corro- 
sion cracking tests of Alloy 600. Theus, G.J. . (Babcock & 
Wilcox Co., Alliance, OH). Jun 1981. NT(S, PC A15/MF 
AOl. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

This report briefly reviews part of the p:ast and current Bab- 
cock & Wilcox-sponsored autoclave tests on st ess corrosion crack- 
ing of Inconel Alloy 600. Results from converitional high-tempera- 
ture (288° to 360°C) autoclave tests as wel’ as electrochemical, 
high-temperature (288°C) caustic tests are pressented. In some cases, 
data addressing a particular concern from both conventional and 
electrochemical tests are available. 


30580 (EPRI-WS—80-136, pp 16.1-16.15) Influence of 
chemical composition and metallurigizsi1 microstructure on 
stress corrosion cracking (SCC) of Inconel Alloy 600. Airey, 
G.P. (Westinghouse Electric Corp., )?ittsburgh, PA). Jun 
1981. NTIS, PC A15/MF AO1. 


From Workshop on U-bend tube cracking in steam gener- 


ators; Denver, CO, USA (20 Aug 1980). 

The occurrence of U-bend cracks can probably be attributed 
to stress corrosion cracking (SCC) in a primary water environment. 
Since SCC in caustic and pure water environments has been exclu- 
sively intergranular in nature, grain boundary microstructure has 
been correlated with SCC performance. SCC resistance in Inconel 
600 has recently been improved by a thermal treatment in the car- 
bide precipitation regime and the improvement in the SCC resist- 
ance correlated with grain boundary microstructure. Microstruc- 
tural changes that can occur as a result of such a thermal treatment 
include grain boundary chromium carbide precipitation, an associat- 
ed chromium depleted layer, and grain boundary segregation. In- 
conel 600 steam generator tubing, thermally treated over a range of 
times and temperatures was evaluated for grain boundary micros- 
tructure and caustic SCC resistance. 


30581 (EPRI-WS—80-136, pp 17.1-17.16) Stress corro- 
sion failures in Alloy 600 immersion heaters. Owens, C.M. 
(Combustion Engineering, Inc., Windsor, CT). Jun 1981. 
NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

In the spring of 1979, C-E started up a 350KW model boiler 
unit at the Chattanooga test facility using heaters rated at SOKW 
which is about four times the power of previous designs. The watt 
density of these units was 188 watts/in? which is more than double 
that of the earlier design. The sheath material was Alloy 600 in 
both the earlier and current units. Within three days from model 
start-up, the first heater failure was experienced. Over the next 
three months, nine heaters had experienced sheath cracking and the 
maximum exposure time for any failed heater was 21 days. Eight of 
the heaters were found to have through wall cracks and one heater 
had an O.D. initiated crack 30% through the wall. 


30582 (EPRI-WS—80-136, pp 18.1-18.13) Combustion 

engineering: steam generator tube bending practices. Soder- 

ny J.H. (Combustion Engineering, Inc., Chattanooga, 
N). Jun 1981. NTIS, PC A15/MF AOI. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

The tube bending practices and procedures employed by 
Combustion Engineering (CE), when bending inconel tubing is dis- 
cussed. CE has two different type tube geometries in the steam 
generator. The innermost tubes are 180° U-bends while the majority 
of the tubes have two (2) 90° bends with a straight leg between 
these 90° bends. The first 18 rows have U-bends (2 1/2” to 11”R), 
while the remaining tubes have the double 90° geometry. All 
double 90° bends are bent to a 10” radius. This presentation will 
address the following important parameters necessary to achieve a 
high quality bent tube: fabrication requirements at the tube mill; 
tube bending equipment; tube bending operation; inspection and 
final preparation; and packaging. 


30583 (EPRI-WS—80-136, pp 20.1-20.13) Questions on 
U-bend cracking. Berge, J.P. (Electricite de France, Paris). 
Jun 1981. NTIS, PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

From the Trojan tube examination, the cracking has been 
identified as intergranular stress corrosion cracking, starting from 
the I.D., primary side. Cracking of Alloy 600 tubes has been ob- 
served in other locations (tubesheet, tube-support plate in case of 
denting). Despite the fact that pure water type of stress corrosion 
cracking has been observed 20 years ago, many unknowns remain 
on the mechanism of the phenomenon and the evaluation of the 
risks of further evolution in steam generators. 


30584 (EPRI-WS—80-136, pp 21.1-21.14) Potential cor- 
rective measures and additional work required. Lang, J.F. 
(Electric Power Research Inst., Palo Alto, CA). Jun 1981. 
NTIS, PC A15/MF A011. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

Coriou cracking is a slow process under typical PWR serv- 
ice conditions. For example, it appears to have taken years for leaks 
to develop in U-bends of Trojan steam generator tubes. Conse- 
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quently, temperature, stress, and test chemistry have all been used 
in various combinations by various investigators to accelerate 
cracking in the laboratory. The quantitative impact of each param- 
eter is difficult to sort out; however, the qualitative impact is dis- 
cussed for guidance in identifying potential corrective measures. 


30585 (EPRI-WS—80-157) Workshop proceedings: corro- 
sion of Inconel 600 steam generator tubing in the tubsheet 
crevice. Hultman, C.V.; Lucas, R.G.; Paine, J.P.N. (Electric 
Power Research Inst., Palo Alto, CA (USA)). May 1981. 
362p. (CONF-8009163—). NTIS, PC A1l6/MF AOl1. Order 
Number DE81903554. 

From Workshop on corrosion of inconel 600 steam gener- 
ator tubing in the tubesheet crevice; Palo Alto, CA, USA (9 Sep 
1980). 

4 The proceedings of a workshop on the problem of the crack- 
ing and intergranular attack of Inconel 600 tubing in tubesheet 
crevices in nuclear reactor steam generators is presented. The ob- 
jectives of the workshop were to: (1) focus on the problem; (2) 
identify and prioritize possible mechanisms; (3) focus on the testing 
necessary to analyze and describe the problem; (4) determine what 
remedial actions should be taken in the plants; (5) determine what 
else can be observed from plant data; and (6) provide some assur- 
ance that we will be trying to treat the problem and not a symptom 
of the problem. A summary of the meeting is presented along with 
each participant's presented material. 


30586 (EPRI-WS—80-157, pp A16.1-A16.24) Field ex- 
periences of tube sheet crevice cleaning. Yashima, S.; Iken- 
aga, K.; Abe, K.; Hori, K. May 1981. NTIS, PC Al6/MF 
AOl. 

From Workshop on corrosion of inconel 600 steam gener- 
ator tubing in the tubesheet crevice; Palo Alto, CA, USA (9 Sep 
1980). 

, In Japan, the tube sheet crevice cleaning by using the pres- 
surizing and depressurizing cyclic cleaning method had been car- 
ried out on MIHAMA unit 2 and TAKAHAMA unit 1, which had 
experienced the phosphate treatment for S.G. secondary chemistry. 
The effectiveness was recognized by following results: the caustic 
soda to be flushed out from tube sheet crevice area being identified; 
and tube degradations at the tube sheet crevice area decreasing. 


30587 (EPRI-WS—80-157, pp A17.1-A17.17) Crevice 
flushing procedures and experience: Point Beach Nuclear 
Plant, Units 1 and 2. Frieling, G.D. (Wisconsin Electric 
Power Co., Milwaukee). May 1981. NTIS, PC A1l6/MF 
AOl. 

From Workshop on corrosion of inconel 600 steam gener- 
ator tubing in the tubesheet crevice; Palo Alto, CA, USA (9 Sep 
1980). 

In August 1979, large numbers of crevice defects were de- 
tected during a shutdown of Unit 1 and subsequent eddy current 
inspection. During a refueling shutdown in October to November 
1979, additional defects were detected and sample tubes were 
pulled from the hot leg side for analysis. The analyses indicated 
general intergranular attack of the tube material to within 1/2 inch 
of the top of the tubesheet. Analysis of tube deposits indicated 
highly alkaline conditions within the tubesheet crevice. In an at- 
tempt to minimize further progression of the crevice attack, a crev- 
ice flushing procedure was developed by Wisconsin Electric for use 
at Point Beach. This procedure involves the creation of steam bub- 
bles in the crevice at low temperatures to remove soluble material 
from the crevices. 


30588 (WCAP—9838) Surry Unit 2 end of cycle 4 onsite 
fuel examination of 17 x 17 demonstration assemblies after 
three cycles of exposure. Balfour, M.G.; Schmidt, G.R.; 
Muenks, M.F.; Isaac, P.G.; Eng, G.H. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Nuclear Energy Systems 
Div.). Feb 1981. Contract AC02-79ET34014. 82p. NTIS, 
PC A05/MF A0O1. Order Number DE81028254. 

This report presents an evaluation of the results obtained 
from various onsite nondestructive examinations performed during 
August 1979, on Surry Unit 2 fuel. The fuel consisted of 17 x 17 
demonstration fuel assemblies placed in the Surry Unit 2 reactor for 
reactor cycles 2, 3, and 4, along with 15 x 15 fuel assemblies in the 
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remainder of the core. Two three-cycle 17 x 17 demonstration fuel 
assemblies, four two-cycle 17 x 17 removable fuel rods, and eight 
three-cycle 17 x 17 removable fuel rods were examined. The non- 
destructive examinations included television visual examinations and 
grid cell friction force measurments performed on the demonstra- 
tion assemblies and breakaway/withdrawal force measurements, 
television visual examinations, and profilometry measurements per- 
formed on the removable fuel rods. Summaries of the design fea- 
tures of the 17 x 17 demonstration assemblies, the characterization 
program conducted during fabrication, and previous onsite nondes- 
tructive examinations performed on them are contained within the 
report. A brief description of the irradiation history of the 17 x 17 
demonstration assemblies and removable rods is also presented. 


30589 Steam generator nozzle dams for primary head ac- 
tivities. Lewis, J.T.; Woods, J.L. (Combust Eng Inc, Chatta- 
nooga, Tenn). American Society of Mechanical Engineers, 
[Paper] ; No. 80-C2/NE-11, 1-5(Aug 1980). 

During routine plant outages for reactor vessel refueling, 
certain essential activities must be performed within steam gener- 
ator primary heads to permit continued operation of the nuclear 
system. The most frequently performed activity is the eddy current 
testing of the heat transfer tubing. Typical activities require both 
personnel and equipment access into the primary head of a steam 
generator. To permit such access, devices are required which can 
isolate the primary head from the reactor coolant that keeps the 
fuel bundle covered. This paper presents the basic design of one 
such device and identifies some of the initial design considerations 
which led to the design of the light weight structures that require a 
minimum of man-rem exposure for installation. The main features 
of the dam design are also described. 


30590 Steam 80 steam generator instrumentation. Carson, 
W.H.; Harris, H.H. (Combust Eng Inc, Chattanooga, Tenn). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
C2/NE-12, 1-4(Aug 1980). 

This paper describes two special instrumentation packages in 
an integral economizer (preheater) steam generator of one of the 
first System 80 plants scheduled to go into commercial operation. 
The purpose of the instrumentation is to obtain accurate operating 
information from regions of the secondary side of the steam gener- 
ator inaccessible to normal plant instrumentation. In addition to 
verification of the System 80 steam generator design predictions, 
the data obtained will assist in verification of steam generator ther- 
mal/hydraulic computer codes developed for generic use in the in- 
dustry. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S? 50619, 30620, 30629, 30640 


30591 (DOE/ET/35300—T2) HTGR generic technology 

program plan (FY 80). (General Atomic Co., San Diego, CA 
(USA)). Jan 1980. Contract AT03- 16ET35300. 66p. NTIS, 
PC A04/MF AO1. 

Purpose of the program is to develop base technology and to 
perform design and development common to the HTGR Steam 
Cycle, Gas Turbine, and Process Heat Plants. The generic technol- 
ogy program breaks into the base technology, generic component, 
pebble-bed study, technology transfer, and fresh fuel programs. 
(DLC) 


30592 (GA-A—16258) Postirradiation examination and 
evaluation of Fort St. Vrain fuel element 1-0743. Saurwein, 
J.J.; Miller, C.M.; Young, C.A. (General Atomic Co., 
Diego, CA (USA)). May 1981. Contract AT03- 76ET35301. 
150p. NTIS, PC A0O7/MF AOl. Order Number 
DE8 1028505. 

Fort St. Vrain (FSV) fuel element 1-0743 was irradiated in 
core location 17.04.F.06 from July 3, 1976 until February 1, 1979. 
The element experienced an average fast neutron exposure of about 
0.95 x 10% n/m?(E > 29 fJ)/sub HTGR/, a time-and-volume-aver- 
aged fuel temperature in the vicinity of 680°C, fissile and fertile 
particle burnups of approximately 6.2% and 0.3%, respectively, and 
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a total burnup of 12,210 MWd/tonne. The postirradiation examina- 
tion revealed that the element was in excellent condition. No cracks 
were observed on any of the element surfaces. The structural integ- 
rity of the fuel rods was good. No evidence of mechanical interac- 
tion between the fuel rods and fuel body was observed. Calculated 
irradiation parameters obtained with HTGR design codes were 
compared with measured data. Radial and axial power distributions, 
irradiation temperatures, neutron fluences, and fuel burnups were in 
good agreement with measurements. Calculated fuel rod strains 
were about a factor of three greater than were observed. 


30593 (ORNL—5753) High-temperature gas-cooled reac- 
tor technology development program. Annual progress report 
for period ending December 31, 1980. (Oak Ridge National 
Lab., TN (USA)). Aug 1981. Contract W-7405-ENG-26. 
332p. NTIS, PC AI15/MF AOl. Order Number 
DE81029096. 

Research activities are described concerning HTGR chemis- 
try; fueled graphite development; prestressed concrete pressure 
vessel development; structural materials; HTGR graphite studies; 
HTR core evaluation; reactor physics; shielding; application and 
project assessments; and HTR Core Flow Test Loop studies. 


30594 HTGR-GT systems optimization studies. Kammer- 
zell, L.L.; Read, J.W. (Gen At Co, San Diego, Calif). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
WA/GT-3, 1-8(Nov 1980). 

The compatibility of the inherent features of the high-tem- 
perature gas-cooled reactor (HTGR) and the closed-cycle gas tur- 
bine combined into a power conversion system results in a plant 
with characteristics consistent with projected utility needs and na- 
tional energy goals. These characteristics are (1) plant siting flexi- 
bility; (2) high resource utilization; (3) low safety risks; (4)) prolif- 
eration resistance; and (5) low occupational exposure for operating 
and maintenance personnel. 9 refs. 


30595 Improvement of high temperature heat exchanger 
efficiency by inserted porous metal plates. Fukuda, K.; Ha- 
segawa, S.; Echigo, R.; Akinaga, M. (Kyushu Univ, Fu- 
kuoka, Jpn). American Society of Mechanical Engineers, 
[Paper] ; No. 80-HT-59, 1-6(Jul 1980). 

Augmentation of high temperature shell-and-tube heat ex- 
changer efficiency by insertions of porous plates is experimentally 
investigated. The results show its advantageous feature that the 
Nusselt number increases by 40 to 65 percent and that the shell 
temperature could be purposely cooled to meet the requirements 
from structural designing. 5 refs. 


30596 Heat exchanger design considerations for high- 
temperature gas-cooled reactor (HTGR) plants. McDonald, 
C.F.; Vrable, D.L.; van Hagan, T.H.; King, J.H.; Spring, 


A.H. (Gen At Co, San Diego, Calif). American Society of 


—— Engineers, [Paper] No. 80-HT-62, 1-13(Jul 
0). 

This paper discusses various aspects of the high-temperature 
heat exchanger conceptual designs for the gas turbine (HTGR-GT) 
and process heat (HTGR-PH) plants. Topics include technology 
background, heat exchanger types, surface geometry, thermal 
sizing, performance, material selection, mechanical design, fabrica- 
tion, and the systems-related impact of installation and integration 
of the units in the prestressed concrete reactor vessel. The impact 
of future technology developments, such as the utilization of non- 
metallic materials and advanced heat exchanger surface geometries 
and methods of construction, is also discussed. 23 refs. 


30597 Performances of heat exchangers on HTGR appli- 
cation. Mori, Y. (Tokyo Inst of Technol, Jpn). American So- 
ciety of Mechanical Engineers, [Paper| ; No. 80-HT-39, 1- 
15(Jul 1980). 

Rising oil price is making the high-temperature gas-cooled 
reactor (HTGR) an attractive alternative energy resource for high 
temperature process heat applications. Motivation and aspect of nu- 
clear process applications to steam reforming and coal gasification, 
etc. are described. Studies on heat transfer problems are reviewed. 
The present status of designed high temperature heat exchangers is 
summarized. The performances of He-He high temperature heat ex- 
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changer tested in Japan is reported. Several problems in the future 
research and development of technologies for process heat applica- 
tion by HTGR are discussed. 29 refs. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITAT) wf 30626, 30627, 30628, 30636, 30637, 30638, 
30641, 30644, 30648, 30649, 309. 


30598 (CONF-810801—52) Test of small-scale central- 
core-cavity closure for a 300-MW(e) GCFR. Robinson, G.C.; 
Dougan, J.R.; Naus, D.J. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 12p. NTIS, PC 
A02/MF AO1. Order Number DE81028880. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

Portions of this document are illegible. 

Under the Prestressed Concrete Reactor Vessel (PCRV) 
Program at the Oak Ridge National Laboratory, model tests are 
conducted to verify the design of the PCRV for a 300 MW(e) Gas- 
Cooled Fast Reactor (GCFR). Prominent features of the 1:20-scale 
central core cavity model included a close pitched array of fifty- 
five penetration tubes, forty-four segmented gusset/bearing plate as- 
semblies, and intermeshed reinforcing steel. The closure model 
which was designed for a maximum cavity pressure (MCP) of 10.08 
MPa was initially tested by applying 10 pressurization cycles from 
essentially no load to the MCP with strain and deflection data ob- 
tained during each cycle. This was followed by pressurization 
cycles to 32.8 MPa, 41.3 MPa, 48.3 MPa, 58.4 MPa and 79.3 MPa. 
At a pressure of 79.3 MPa an end cap on a penetration tube devel- 
oped leaks and the test was terminated. An inelastic analysis was 
conducted to provide an estimate of the ultimate strength of the 
closure plug and to determine the potential mode of failure. 


30599 (DOE/SF/00824—T13) Mathematical probability 
method for predicting fuel-pin reliability. O'Reilly, B.D. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Jun 1973. Contract AM03- 
76SF00824. 33p. NTIS, PC A03/MF AOl. Order Number 
DE81025758. 

This report re-introduces and amplifies the margin analysis 
method for predicting fuel-pin reliability. It is applicable to any 
fuel-pin performance model whose state variables (stresses, strains, 
temperature, etc.) obey a system of field equations, some of which 
are first-order rate equations and some of which constitute a subsys- 
tem of instantaneous constraints. For illustrative purposes it has 
been adapted for application to GE’s PECS-II gas-pressure per- 
formance model. 


30600 (DOE/SF/00824—T14) WHydraulically supported 
absorber balls ISS (inherent shutdown system) - water loop 
testing, absorber column. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Nov 
1976. Contract AM03-76SF00824. 7p. NTIS, PC A02/MF 
A01. Order Number DE81026448. 

Design and analysis effort is required to initiate development 
of the Hydraulically Supported Absorber Ball ISS for advanced 
LMFBR'’s. Therefore, parametric evaluations are necessary through 
testing in a realistic hydraulic environment and physical envelope 
that has adjustment capability. Earlier tests at AI established the 
basic feasibility of this concept. Important test determinations in- 
clude ball column lifting and dropout flow rates/pressures, stack 
stability, possible jamming in a distorted channel, and absorber ball 
drop times versus fast flow shutoff and flow coastdown rate simula- 
tion. The data from these tests will make it possible to understand 
the behavior of this system and to design a reliable ISS for ad- 
vanced LMFBR’s. 


30601 (DOE/SF/00824—T19) Irradiation effects. Task 
2. Irradiation damage in cladding and core structural materi- 
als. Garr, K.R.; Keefer, D.W.; Kramer, D.; Nakata, M.M.; 
Pard, A.G. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group). 1974. Contract AMO3- 
76SF00824. 22p. NTIS, PC A02/MF AOl. Order Number 
DE8 1026150. 
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Information is presented concerning the radiation effects on 
swelling of stainless steel-316 and stainless stee]-405. 


30602 (DOE/SF/91001—T4) Sodium technology: Task 1, 
sodium removal and decontamination of components. Welch, 
F.H.; Steele, O.P. III. (Rockwell International Corp., 
Canoga Park, CA (USA)). 1975. Contract AT03-76SF91001. 
135p. NTIS, PC AO7/MF AOl. Order Number 
DE8 1026452. 

Objectives are to develop and test methods for removing 
sodium from specimens and components by evaporative and local 
heat gun techniques and by reacting with alcohol. (DLC) 


30603 (DOE/SF/98001—T7) Standpipe-Bubbler _level- 
control study, W.P. 7373. Engineering memorandum EM 
0225. Final report. (General Electric Co., Sunnyvale, CA 
(USA)). 1977. Contract AT03-76SF98001. 264p. NTIS, PC 
A12/MF AOl1. 

Portions of document are illegible. 

This report contains the results of the study effort to deter- 
mine the effectiveness of a Standpipe Bubbler liquid level controller 
for the Clinch River Breeder Reactor Primary Pumps. 


30604 (DOE/SF/98001—T8) Standpipe-Bubbler pump 
level control study: 1E-3862, controlled clearance pump/ 
system model analysis (Task A) W.P. 7373. Engineering 
memorandum 0190. Salant, R.F.; Cook, M.E. (General Elec- 
tric Co., Sunnyvale, CA (USA); Borg-Warner Corp., Los 
Angeles, CA (USA). Byron Jackson Pump Div.). 7 Jun 
1976. Contract AT03-76SF98001. 99p. NTIS, PC A0S/MF 
A011. Order Number DE8 1023600. 

Computer simulation results of the Standpipe-Bubbler pump 
level control system/controlled clearance pump configuration 1E- 
3862 are presented. Fluid level control system behavior is presented 
in graphical form for normal plant loading, unloading, and trip 
transients, under varying conditions of cover gas mass flow rate, 
tank impedances, temperature, and flow rates through discharge 
seal and bearing leakage paths. Satisfactory fluid level control can 
be attained for this configuration with a Standpipe-Bubbler system. 


30605 (EPRI-NP—1887) Locating failed fuel in 
LMFBRs: selection of candidate solid tags. Final report. Lee, 
J.S.; McCarthy, W.H. (General Electric Co., Sunnyvale, 
CA (USA). Advanced Reactor Systems Dept.). Jun 1981. 
73p. NTIS, PC A04/MF AOl1. Order Number DE81903810. 

The selection of six candidate elements for use as nuclear re- 
actor cladding-breach monitors is described. Solid tags are consid- 
ered potentially more satisfactory than gas-phase tags in an 
LMFBR application because solid tags should indicate breach only 
when fuel/sodium contact occurs. The six candidate elements have 
a minimum of five usable nuclides each; and in approximate order 
of merit they are: Pb, Sn, Ti, Zn, Ge and Cd. This report describes 
the data used, their sources, and the compilation methods. A com- 
puter program, written to compare systematically the element and 
nuclide properties against input criteria to be supplied by the user, 
is also described. Plans for emperical demonstrations of the method 
were outlined. 


30606 (HEDL-UOR—79-040) Inoperable HTS pressure 
sensor due to NaK leak. Final unusual occurrence report. 
Beagles, D.B. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1981. Contract AC14-76FF02170. 
8p. (HEDL—79-40-FFTF-64). NTIS, PC A02/MF AOl1. 
Order Number DE81027542. 

The report describes an inoperable pressure sensor in the pri- 
mary heat transport system, due to a NaK leak between the trans- 
ducer and bellows seal assembly. The pressure transducer capillary 
tube and seal assembly was replaced during a planned Heat Trans- 
port System test that required reduced sodium level, resulting in no 
schedule impact. 
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30607 (HEDL-UOR—80-003) Damage to an FFIF 
chiller unit. Final unusual occurrence report. Rhoads, D.A. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1981. Contract AC14-76FF02170. 8p. (HEDL—80- 
3-FFTF-77). NTIS, PC A02/MF AOl. Order Number 
DE81027548. 

The report describes damage to an FFTF Chiller Unit due 
to running the unit without proper lubrication. A detailed assess- 
ment of this occurrence was conducted by personnel assigned from 
the FFTF Project Office. The results of that assessment, transmit- 
ted in the referenced letter, are included and addressed as part of 
the report. 


30608 (HEDL-UOR—80-006) Unplanned loss of the 
FFTF inert gas cooling system for the control rod drive mech- 
anisms. Final unusual occurrence report. Kuechle, J.D. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 1981. Contract AC14-76FF02170. 4p. (HEDL—80- 
6). NTIS, PC A02/MF AO1. Order Number DE81027569. 

The report describes the unplanned loss of the FFTF inert 
gas cooling resulting in a manual scram of the reactor. This event 
caused about eight hours delay in low power physics testing. No 
hazard to the health and safety of the public was presented. 


30609 (NEDM—14063) Small-leak behavior: summary 
report on scoping tests. Sandusky, D.W. (General Electric 
Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). 
Jun 1975. Contract AT03-76SF70010. 45p. NTIS, PC A03/ 
MF AOl1. Order Number DE81026539. 

A scoping phase has been completed on a study of small 
steam leaks in Liquid Metal Fast Breeder Reactor steam generators. 
Methods were developed to fabricate leaks in the size range of 
10~*° to 10-5 Ib/sec HzO in 2 1/4 Cr-1 Mo steam generator tubing 
of prototypic wall thickness (~ 0.110 inch). A test system was 
modified to supply flowing superheated steam at 1525 psig to as 
many as three specimens immersed in flowing sodium. Test results 
are presented. 


30610 (ORNL/Sub—81-92304/1) Assessment of the com- 
puter code COBRA/CFTL. Baxi, C.B.; Burhop, C.J. (Oak 
Ridge National Lab., TN (USA); General Atomic Co., San 
Diego, CA (USA)). Jul 1981. Contract W-7405-ENG-26. 
238p. (GA-A—16359). NTIS, PC All/MF AOl. Order 
Number DE81027933. 

The COBRA/CFTL code has been developed by Oak 
Ridge National Liboratory (ORNL) for thermal-hydraulic analysis 
of simulated gas-cooled fast breeder reactor (GCFR) core assem- 
blies to be tested in the core flow test loop (CFTL). The COBRA/ 
CFTL code was obtained by modifying the General Atomic code 
COBRA*GCFR. This report discusses these modifications, com- 
pares the two code results for three cases which represent condi- 
tions from fully rough turbulent flow to laminar flow. Case 1 repre- 
sented fully rough turbulent flow in the bundle. Cases 2 and 3 rep- 
resented laminar and transition flow regimes. The required input 
for the COBRA/CFTL code, a sample problem input/output and 
the code listing are included in the Appendices. 


30611 LMFBR conceptual design study balance of plant 
design. Ehrman, C.S.; Golan, S.; Garabedian, G. (Burns and 
Roe Inc, Oradell, NJ). American Society of Mechanical Engi- 
neers, [Paper] ; No. 80-C2/NE-3, 1-5(Aug 1980). 

The LMFBR conceptual design study balance of plant 
design for the CDS Phase II commenced December 1, 1979. The 
objectives of this effort are to develop building general arrange- 
ment drawings showing the location of major equipment and sys- 
tems, write brief system design descriptions, compile cost estimates, 
and prepare overall engineering, procurement, and construction 
schedules. Work described in this paper represents the status of the 
design as of February 1, 1980. 


30612 LMFBR operational and experimental local-fault 
experience, primarily with oxide fuel elements. Warinner, 
D.K. (Argonne Natl Lab, Ill). American Society of Mechani- 
cal Engineers, [Paper] ; No. 80-C2/NE-21, 1-9(Aug 1980). 
-by-case reviews of selective world experience with 
severe local faults, particularly fuel failure and fuel degradation, are 
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reviewed for two sodium-cooled thermal reactors, several 
LMFBRs, and LMFBR-fuels experiments. The review summarizes 
fuel-failure frequency and ilustrates the results of the most damag- 
ing LMFBR local-fault experiences of the last 20 years. Local-fault 
accommodation is demonstrated and a need to more thoroughly in- 
vestigate delayed-neutron and gaseous-fission-product signals is 
highlighted in view of uranate formation, observed blockages, and 
slow fuel-element failure-propagation. 32 refs. 


30613 Pellet-cladding interaction of LMFBR fuel ele- 
ments at unsteady state. Ma, B.M. (Iowa State Univ, Ames). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
C2/NE-26, 1-13(Aug 1980). 

The fuel pellet-cladding interaction of liquid-metal fast 
breeder reactor fuel elements or fuel rods at unsteady state is ana- 
lyzed and discussed based on experimental results. In the analyses, 
the heat generation, fuel restructuring, temperature distribution, gap 
conductance, irradiation swelling, irradiation creep, fuel burnup, fis- 
sion gas release, fuel pellet cracking, crack healing, cladding crack- 
ing, yield failure and fracture failure of the fuel elements are taken 
into consideration. 10 refs. 


30614 Design and development of a once-through helical 
coil steam generator for large LMFBR plants. Grant, G. 
(Babcock and Wilcox Co, Barberton, Ohio). American Soci- 
ety of Mechanical Engineers, [Paper] ; No. 80-C2/NE-29, 1- 
7(Aug 1980). 

The paper outlines the design and development program to 
produce a highly reliable, once-through, helical coil tube steam 
generator for future large liquid metal fast breeder reactor 
(LMFBR) plants. The detailed design features of the plant and pro- 
totype units are described, and a brief description is given of the 
supporting RandD program. 5 refs. 


30615 (DOE/SF/00824—T15) Cover gas seals. Kurzeka, 
W.; Oliva, R.; Shimazaki, T. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). [nd]. 
Contract AM03-76SF00824. 65p. NTIS, PC A04/MF AOI. 
Order Number DE8 1026846. 

Testing in support of the FFTF program has been complet- 
ed except for 11 compression set tests to be concluded in January 
1975. Two types of seal tests were run in the program: demonstra- 
tion tests and information tests. The demonstration tests evaluated 
the performance of various seal types when tested under conditions 
representative of those specified for FFTF seal design conditions. 
Demonstration tests were about 6 months in duration for each 
group of test seals. Information tests measured the short-term per- 
formance of various seal types under broader ranges of seal variable 
conditions, to determine appropriate new guidelines and/or seal 
standards for use in the design of current or future reactor systems. 
The CRBRP inflatable seals and the turntable assembly were re- 
moved as a fully assembled unit from the seal drive system and set 
up for a long-term, elevated temperature, storage test. 


30616 (DOE/SF/74016—T3) Asymmetric stress and fail- 
ure analysis. Yu, J.; Westmann, R. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Sci- 
ence). [nd]. Contract AT03-76SF74016. 6p. NTIS, PC A02/ 
MF AOl1. Order Number DE81026842. 

The purpose of this study is to consider the cladding failure 
due to asymmetric structural response of the fuel cell. In general, 
the fuel cracks early in use before appreciable swelling may occur. 
Such cracks might heal due to resintering but the fuel swelling ac- 
tually leads to partial or even total contact between the fuel and 
cladding. Continued swelling and restructuring can then result in 
cladding failure. Examination of this process is divided into two 
phases. The first phase is concerned with the fracture and cracking 
patterns prior to the development of fuel-cladding contact. The 
second phase is to deal with the forces in the cladding after fuel- 
cladding contact has been made. 
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30617 (LA-UR—81-1626) Space nuclear reactors: energy 
gateway into the next millennium. Angelo, J.A. Jr.; Buden, 
D. (Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 22p. (CONF-810915—1). NTIS, PC A02/ 
MF AOl. 

From 32. international astronautical congress; Rome, Italy (6 
Sep 1981). 

Power - reliable, abundant and economic - is the key to 
man’s conquest of the Solar System. Space activities of the next 
few decades will be highlighted by the creation of the extraterres- 
trial phase of human civilization. Nuclear power is needed both to 
propel massive quantities of materials through cislunar and eventu- 
ally translunar space, and to power the sophisticated satellites, 
space platforms, and space stations of tomorrow. To meet these an- 
ticipated future space power needs, the Los Alamos National Labo- 
ratory is developing components for a compact, 100-kW(e) heat 
pipe nuclear reactor. The objectives of this program are to develop 
components for a space nuclear power plant capable of unattended 
operation for 7 to 10 years; having a reliability of greater than 0.95; 
and weighing less than 1910 kg. In addition, this heat pipe reactor 
is also compatible for launch by the US Space Transportation 
System. 


2107 Regulation And Licensing 


30618 (EPRI-WS—80-136, pp 2.1-2.16) NRC concerns 
about steam generator tube U-bend failures. Dillon, R.L. 
(Battelle Memorial Inst., Richland, WA). Jun 1981. NTIS, 
PC A15/MF AOI. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

This paper concerns itself with genralized NRC regulatory 
policy regarding SGT failures and staff reports and opinions which 
may tend to influence the developing policy specific to U-bend fail- 
ures. The most significant analysis at hand in predicting NRC 
policy on SGT U-bend failures is Marsh’s Evaluation of Steam 
Generator Tube Rupture Events. Marsh sets out to describe and 
analyze the five steam generator tube ruptures that are known to 
NRC. All have occurred in the period 1975 to 1980. 


2108 Economics 
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REFER ALSO TO CITATION(S) 30591, 30597 


30619 (CONF-810812—33) High-temperature gas-cooled- 
reactor applications to fossil-conversion processes. Kasten, 
P.R.; Gambill, W.R. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF 
AO1. Order Number DE8 1028607. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

High-Temperature Gas-Cooled Reactors (HTRs) permit nu- 
clear energy to be applied to a number of fossil-fuel conversion 
processes. In general, these processes require application of a 
steam-methane reformer; for such applications, an HTR with an 
outlet coolant temperature in the range of 850 to 950°C is required. 
Such systems are applicable to chemicals production, a number of 
fossil conversion processes, as well as to chemical heat pipes. A rel- 
atively early application of reformer HTRs might be the steam re- 
forming of methane to produce synthesis gas for chemicals produc- 
tion. At the same time, one of the coal conversion processes exam- 
ined has energy requirements such that a steam-cycle HTR having 
an outlet coolant temperature of 750°C will provide about 90% of 
the total primary energy requirements. In general, screening studies 
of coal and oil shale conversion processes indicate that coupling 
HTR technology with fossil conversion technologies can lead to 
significantly reduced fossil fuel consumption and reduced pollutant 
generation. 
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30620 (DOE/TIC—1028102) Comparison of the cladding 
deformation measured during the Power Burst Facility loss- 
of-coolant accident in-pile experiments with recent Oak Ridge 
National Laboratory out-of-pile results. Broughton, J.M.; 
McCardell, R.K.; MacDonald, P.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1981. Contract AC07-76ID01570. 18p. 
NTIS, PC A02/MF AOl1. Order Number DE81028102. 

A series of four large break loss-of-coolant accident fuel be- 
havior experiments have been performed in the Power Burst Facili- 
ty. The results of these experiments are briefly reviewed and com- 
pared with results from the ORNL multirod burst test program. 
The effect of cladding burst temperature and prior irradiation were 
investigated. The cladding strain of the previously irradiated test 
rods was more uniformly distributed around the cladding circum- 
ference and larger than for similar unirradiated test rods. The 
ORNL out-of-pile single rod test results are in good agreement 
with the Power Burst Facility (PBF) test results with unirradiated 
test rods, and the ORNL out-of-pile, single-rod test results with 
heated shrouds and the PBF test results with previously irradiated 
test rods are comparable. 


22 NUCLEAR REACTOR TECHNOLOGY 


2201 Theory And Calculation 


30621 (LA—8910-PR) Transport and reactor therory. 
Progress report, January 1 - March 31, 1981. Dudziak, D.J.; 
O'Dell, R.D.; Alcouffe. R.E. (Los Alamos Scientific Lab., 
NM (USA)). Jul 1981. Contract W-7405-ENG-36. 63p. 
NTIS, PC A04/MF AO1. Order Number DE81028596. 

Research and development progress in transport and reactor 
therory by the Los Alamos National Laboratory's Group T-1 for 
the second quarter of FY 81 is reported. Included are tasks in the 
areas of Fission Reactor Neutronics, Transport Methods Support- 
ing Research, Reactor Safety Analysis, Fusion Reactor Nucleonics, 
and Special Projects. 


2202 Components And Accessories 


30622 (DOE/ET/13511—T7) Development of automated 
welding process for field fabrication of thick-walled pressure 
vessels. Schneider, U.A. (Westinghouse Electric Corp., 
Tampa, FL (USA). Nuclear Equipment Div.). 1981. Con- 
tract ACOS5-78ET13511. 14p. NTIS, PC A0O2/MF AOl. 
Order Number DE81025454. 

The following tasks are reported on: review of welding 
processes, adaptation of the GTAW-HW narrow-groove process to 
vertical and horizontal welds, 8-inch thick field demonstration/ 
qualification welds, and welding procedure handbook. Procedure 
qualification records [TQ 339] are given for the gas tungsten arc- 
hot wire welding of 2 1/4 Cr - 1 Mo steel. (DLC) 


30623 Double summation procedure for the combination 
of seismic responses of multiply-excited piping systems. Sun- 
dararajan, C. (EDS Nucl Inc, San Francisco, Calif). Ameri- 
can Society of Mechanical Engineers, [Paper] ; No. 80-WA/ 
PVP-1, 1-4(Nov 1980). 

The multiple response spectrum method of seismic analysis is 
becoming popular to analyze piping systems subjected to different 
excitations at different supports or support groups. In this method 
the maximum responses due to each excitation in each mode of vi- 
bration are calculated separately by the response spectrum method, 
and then the responses due to each excitation are combined suitably 
to obtain the total modal responses. In this paper a more rational 
double summation procedure is derived, and the theoretical basis 
and approximations involved are discussed. 10 refs. 


30624 Plastic fracture mechanics prediction of fracture 
instability in a circumferentially cracked pipe in bending--2. 
Experimental verification on a Type 304 stainless steel pipe. 
Wilkowski, G.M.; Zahoor, A.; Kanninen, M.F. (Battelle, 
Columbus Lab, Ohio). American Society of Mechanical Engi- 
neers, [Paper] ; No. 80-WA/PVP-4, 1-10(Nov 1980). 
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The possibility of a pipe fracture emanating from a stress 
corrosion crack in the heat-affected zones of girth-welds in Type 
304 stainless steel pipes was investigated. The J-resistance curve-- 
tearing modulus parameter for the prediction of crack initiation, 
stable growth and fracture instability--was employed. In the actual 
experiment, the onset of fracture instability occurred beyond maxi- 
mum load at an average stable crack growth of 16 to 19 mm (0.63 
to 0.75-in.) at each tip. 6 refs. 


30625 Annual book of ASTM standards. Part 45. Nuclear 
standards. Philadelphia, PA; American Society for Testing 
and Materials (1980). 1320p. $49.00. 

The standards are assembled in each part in alphanumeric se- 
quence of their ASTM designation numbers. Each part has two 
tables of contents: a list of the standards in alphanumeric sequence 
of their ASTM designations; and a list of the standards classified 
according to subject. A subject index of the standards and tenta- 
tives in each part appears at the back of each volume. This part 
contains standards concerning concrete products for nuclear appli- 
cations; graphite products for nuclear applications; metal products 
for nuclear applications; nuclear-grade materials; radiation effects in 
organic materials; radioactivity, inorganic materials in water; analy- 
sis, dosimetry, and radiation effects in metals; matrix analysis for 
energy applications; temperature measurement; and protective coat- 
ing and lining work for power generation facilities. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 30923 
2204 Control Systems 


30626 (DOE/SF/70005—T2) Control assembly develop- 
ment: Task 5-absorber studies, heating experiments, design 
studies. Annual report. Specht, E.R.; Springer, T.H.; Otter, 
J.M.; Anderson, R.V. (Rockwell International Corp 
Canoga Park, CA (USA)). 1974. Contract AT03- 76SF70005, 
37p. NTIS, PC A03/MF AO1. Order Number DE81026152. 

The overall objectives of the Control Assembly Develop- 
ment Program consist of evaluations and analytical studies of reac- 
tor control materials in environments typical of fast reactors, and 
the testing of various materials, systems, and mockups in order to 
permit the design of reliable and effective control rods for full-scale 
LMFBR systems. The program encompasses measurements of heat- 
ing rates and cooling requirements in control rods having typical 
geometrical arrangements of absorber pins, studies of the behavior 
of the absorber material as a result of irradiation in the reactor en- 
vironment, and the analytical study and design of control rod sys- 
tems. 


30627 (HEDL-SA—2236-FP) Helium diffusion in irradi- 
ated boron carbide. Hollenberg, G.W. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Mar 1981. Con- 
tract AC14-76FF02170. 18p. (CONF-810528—10). NTIS, 
PC A02/MF AO1. Order Number DE81027848. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Boron carbide has been internationally adopted as the neu- 
tron absorber material in the control and safety rods of large fast 
breeder reactors. Its relatively large neutron capture cross section 
at high neutron energies provides sufficient reactivity worth with a 
minimum of core space. In addition, the commercial availability of 
boron carbide makes it attractive from a fabrication standpoint. In- 
strumented irradiation experiments in EBR-II have provided con- 
tinuous helium release data on boron carbide at a variety of operat- 
ing temperatures. Although some microstructural and composi- 
tional variations were examined in these experiments most of the 
boron carbide was prototypic of that used in the Fast Flux Test Fa- 
cility. The density of the boron carbide pellets was approximately 
92% of theoretical. The boron carbide pellets were approximately 
1.0 cm in diameter and possessed average grain sizes that varied 
from 8 to 30 pm. Pellet centerline temperatures were continually 
measured during the irradiation experiments. 
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reviewed for two sodium-cooled thermal reactors, several 
LMFBRs, and LMFBR-fuels experiments. The review summarizes 
fuel-failure frequency and ilustrates the results of the most damag- 
ing LMFBR local-fault experiences of the last 20 years. Local-fault 
accommodation is demonstrated and a need to more thoroughly in- 
vestigate delayed-neutron and gaseous-fission-product signals is 
highlighted in view of uranate formation, observed blockages, and 
slow fuel-element failure-propagation. 32 refs. 


30613 Pellet-cladding interaction of LMFBR fuel ele- 
ments at unsteady state. Ma, B.M. (Iowa State Univ, Ames). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
C2/NE-26, 1-13(Aug 1980). 

The fuel pellet-cladding interaction of liquid-metal fast 
breeder reactor fuel elements or fuel rods at unsteady state is ana- 
lyzed and discussed based on experimental results. In the analyses, 
the heat generation, fuel restructuring, temperature distribution, gap 
conductance, irradiation swelling, irradiation creep, fuel burnup, fis- 
sion gas release, fuel pellet cracking, crack healing, cladding crack- 
ing, yield failure and fracture failure of the fuel elements are taken 
into consideration. 10 refs. 


30614 Design and development of a once-through helical 
coil steam generator for large LMFBR plants. Grant, G. 
(Babcock and Wilcox Co, Barberton, Ohio). American Soci- 
ety of Mechanical Engineers, [Paper] ; No. 80-C2/NE-29, 1- 
7(Aug 1980). 

The paper outlines the design and development program to 
produce a highly reliable, once-through, helical coil tube steam 
generator for future large liquid metal fast breeder reactor 
(LMFBR) plants. The detailed design features of the plant and pro- 
totype units are described, and a brief description is given of the 
supporting RandD program. 5 refs. 


30615 (DOE/SF/00824—T15) Cover gas seals. Kurzeka, 
W.,; Oliva, R.; Shimazaki, T. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). [nd]. 
Contract AM03-76SF00824. 65p. NTIS, PC A04/MF AOl1. 
Order Number DE81026846. 

Testing in support of the FFTF program has been complet- 
ed except for 11 compression set tests to be concluded in January 
1975. Two types of seal tests were run in the program: demonstra- 
tion tests and information tests. The demonstration tests evaluated 
the performance of various seal types when tested under conditions 
representative of those specified for FFTF seal design conditions. 
Demonstration tests were about 6 months in duration for each 
group of test seals. Information tests measured the short-term per- 
formance of various seal types under broader ranges of seal variable 
conditions, to determine appropriate new guidelines and/or seal 
standards for use in the design of current or future reactor systems. 
The CRBRP inflatable seals and the turntable assembly were re- 
moved as a fully assembled unit from the seal drive system and set 
up for a long-term, elevated temperature, storage test. 


30616 (DOE/SF/74016—T3) Asymmetric stress and fail- 
ure analysis. Yu, J.; Westmann, R. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Sci- 
ence). [nd]. Contract AT03-76SF74016. 6p. NTIS, PC A02/ 
MF AO1. Order Number DE8 1026842. 

The purpose of this study is to consider the cladding failure 
due to asymmetric structural response of the fuel cell. In general, 
the fuel cracks early in use before appreciable swelling may occur. 
Such cracks might heal due to resintering but the fuel swelling ac- 
tually leads to partial or even total contact between the fuel and 
cladding. Continued swelling and restructuring can then result in 
cladding failure. Examination of this process is divided into two 
phases. The first phase is concerned with the fracture and cracking 
patterns prior to the development of fuel-cladding contact. The 
second phase is to deal with the forces in the cladding after fuel- 
cladding contact has been made. 


ERA VOL. 6, NO. 20 / 4090 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


30617 (LA-UR—81-1626) Space nuclear reactors: energy 
gateway into the next millennium. Angelo, J.A. Jr.; Buden, 
D. (Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 22p. (CONF-810915—1). NTIS, PC A02/ 
MF AOI. 

From 32. international astronautical congress; Rome, Italy (6 
Sep 1981). 

Power - reliable, abundant and economic - is the key to 
man’s conquest of the Solar System. Space activities of the next 
few decades will be highlighted by the creation of the extraterres- 
trial phase of human civilization. Nuclear power is needed both to 
propel massive quantities of materials through cislunar and eventu- 
ally translunar space, and to power the sophisticated satellites, 
space platforms, and space stations of tomorrow. To meet these an- 
ticipated future space power needs, the Los Alamos National Labo- 
ratory is developing components for a compact, 100-kW(e) heat 
pipe nuclear reactor. The objectives of this program are to develop 
components for a space nuclear power plant capable of unattended 
operation for 7 to 10 years; having a reliability of greater than 0.95; 
and weighing less than 1910 kg. In addition, this heat pipe reactor 
is also compatible for launch by the US Space Transportation 
System. 
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30618 (EPRI-WS—80-136, pp 2.1-2.16) NRC concerns 
about steam generator tube U-bend failures, Dillon, R.L. 
(Battelle Memorial Inst., Richland, WA). Jun 1981. NTIS, 
PC A15/MF AOl1. 

From Workshop on U-bend tube cracking in steam gener- 
ators; Denver, CO, USA (20 Aug 1980). 

This paper concerns itself with genralized NRC regulatory 
policy regarding SGT failures and staff reports and opinions which 
may tend to influence the developing policy specific to U-bend fail- 
ures. The most significant analysis at hand in predicting NRC 
policy on SGT U-bend failures is Marsh’s Evaluation of Steam 
Generator Tube Rupture Events. Marsh sets out to describe and 
analyze the five steam generator tube ruptures that are known to 
NRC. All have occurred in the period 1975 to 1980. 
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REFER ALSO TO CITATION(S) 30591, 30597 


30619 (CONF-810812—33) High-temperature gas-cooled- 
reactor applications to fossil-conversion processes. Kasten, 
P.R.; Gambill, W.R. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF 
AO1. Order Number DE8 1028607. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

High-Temperature Gas-Cooled Reactors (HTRs) permit nu- 
clear energy to be applied to a number of fossil-fuel conversion 
processes. In general, these processes require application of a 
steam-methane reformer; for such applications, an HTR with an 
outlet coolant temperature in the range of 850 to 950°C is required. 
Such systems are applicable to chemicals production, a number of 
fossil conversion processes, as well as to chemical heat pipes. A rel- 
atively early application of reformer HTRs might be the steam re- 
forming of methane to produce synthesis gas for chemicals produc- 
tion. At the same time, one of the coal conversion processes exam- 
ined has energy requirements such that a steam-cycle HTR having 
an outlet coolant temperature of 750°C will provide about 90% of 
the total primary energy requirements. In general, screening studies 
of coal and oil shale conversion processes indicate that coupling 
HTR technology with fossil conversion technologies can lead to 
significantly reduced fossil fuel consumption and reduced pollutant 
generation. 
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30620 (DOE/TIC—1028102) Comparison of the cladding 
deformation measured during the Power Burst Facility loss- 
of-coolant accident in-pile experiments with recent Oak Ridge 
National Laboratory out-of-pile results. Broughton, J.M.; 
McCardell, R.K.; MacDonald, P.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1981. Contract AC07-76I1D01570. 18p. 
NTIS, PC A02/MF AO1. Order Number DE81028102. 

A series of four large break loss-of-coolant accident fuel be- 
havior experiments have been performed in the Power Burst Facili- 
ty. The results of these experiments are briefly reviewed and com- 
pared with results from the ORNL multirod burst test program. 
The effect of cladding burst temperature and prior irradiation were 
investigated. The cladding strain of the previously irradiated test 
rods was more uniformly distributed around the cladding circum- 
ference and larger than for similar unirradiated test rods. The 
ORNL out-of-pile single rod test results are in good agreement 
with the Power Burst Facility (PBF) test results with unirradiated 
test rods, and the ORNL out-of-pile, single-rod test results with 
heated shrouds and the PBF test results with previously irradiated 
test rods are comparable. 
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30621 (LA—8910-PR) Transport and reactor therory. 
Progress report, January 1 - March 31, 1981. Dudziak, D.J.; 
O'Dell, R.D.; Alcouffe. R.E. (Los Alamos Scientific Lab., 
NM (USA)). Jul 1981. Contract W-7405-ENG-36. 63p. 
NTIS, PC A04/MF AO1. Order Number DE81028596. 

Research and development progress in transport and reactor 
therory by the Los Alamos National Laboratory's Group T-1 for 
the second quarter of FY 81 is reported. Included are tasks in the 
areas of Fission Reactor Neutronics, Transport Methods Support- 
ing Research, Reactor Safety Analysis, Fusion Reactor Nucleonics, 
and Special Projects. 


2202 Components And Accessories 


30622 (DOE/ET/13511—T7) Development of automated 
welding process for field fabrication of thick-walled pressure 
vessels. Schneider, U.A. (Westinghouse Electric Corp., 
Tampa, FL (USA). Nuclear Equipment Div.). 1981. Con- 
tract ACOS-78ET13511. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE81025454. 

The following tasks are reported on: review of welding 
processes, adaptation of the GTAW-HW narrow-groove process to 
vertical and horizontal welds, 8-inch thick field demonstration/ 
qualification welds, and welding procedure handbook. Procedure 
qualification records [TQ 339] are given for the gas tungsten arc- 
hot wire welding of 2 1/4 Cr - 1 Mo steel. (DLC) 


30623 Double summation procedure for the combination 
of seismic responses of multiply-excited piping systems. Sun- 
dararajan, C. (EDS Nucl Inc, San Francisco, Calif). Ameri- 
can Society of Mechanical Engineers, [Paper] ; No. 80-WA/ 
PVP-1, 1-4(Nov 1980). 

The multiple response spectrum method of seismic analysis is 
becoming popular to analyze piping systems subjected to different 
excitations at different supports or support groups. In this method 
the maximum responses due to each excitation in each mode of vi- 
bration are calculated separately by the response spectrum method, 
and then the responses due to each excitation are combined suitably 
to obtain the total modal responses. In this paper a more rational 
double summation procedure is derived, and the theoretical basis 
and approximations involved are discussed. 10 refs. 


30624 Plastic fracture mechanics prediction of fracture 
instability in a circumferentially cracked pipe in bending--2. 
Experimental verification on a Type 304 stainless steel pipe. 
Wilkowski, G.M.; Zahoor, A.; Kanninen, M.F. (Battelle, 
Columbus Lab, Ohio). American Society of Mechanical Engi- 
neers, [Paper] ; No. 80-WA/PVP-4, 1-10(Nov 1980). 
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The possibility of a pipe fracture emanating from a stress 
corrosion crack in the heat-affected zones of girth-welds in Type 
304 stainless steel pipes was investigated. The J-resistance curve-- 
tearing modulus parameter for the prediction of crack initiation, 
stable growth and fracture instability--was employed. In the actual 
experiment, the onset of fracture instability occurred beyond maxi- 
mum load at an average stable crack growth of 16 to 19 mm (0.63 
to 0.75-in.) at each tip. 6 refs. 


30625 Annual book of ASTM standards. Part 45. Nuclear 
standards. Philadelphia, PA; American Society for Testing 
and Materials (1980). 1320p. $49.00. 

The standards are assembled in each part in alphanumeric se- 
quence of their ASTM designation numbers. Each part has two 
tables of contents: a list of the standards in alphanumeric sequence 
of their ASTM designations; and a list of the standards classified 
according to subject. A subject index of the standards and tenta- 
tives in each part appears at the back of each volume. This part 
contains standards concerning concrete products for nuclear appli- 
cations; graphite products for nuclear applications; metal products 
for nuclear applications; nuclear-grade materials; radiation effects in 
organic materials; radioactivity, inorganic materials in water; analy- 
sis, dosimetry, and radiation effects in metals; matrix analysis for 
energy applications; temperature measurement; and protective coat- 
ing and lining work for power generation facilities. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 30923 
2204 Control Systems 


30626 (DOE/SF/70005—T2) Control assembly develop- 
ment: Task 5-absorber studies, heating experiments, design 
studies. Annual report. Specht, E.R.; Springer, T.H.; Otter, 
J.M.; Anderson, R.V. (Rockwell International Corp., 
Canoga Park, CA (USA)). 1974. Contract AT03-76SF70005. 
37p. NTIS, PC A03/MF AOl1. Order Number DE81026152. 

The overall objectives of the Control Assembly Develop- 
ment Program consist of evaluations and analytical studies of reac- 
tor control materials in environments typical of fast reactors, and 
the testing of various materials, systems, and mockups in order to 
permit the design of reliable and effective control rods for full-scale 
LMFBR systems. The program encompasses measurements of heat- 
ing rates and cooling requirements in control rods having typical 
geometrical arrangements of absorber pins, studies of the behavior 
of the absorber material as a result of irradiation in the reactor en- 
vironment, and the analytical study and design of control rod sys- 
tems. 


30627 (HEDL-SA—2236-FP) Helium diffusion in irradi- 
ated boron carbide. Hollenberg, G.W. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Mar 1981. Con- 
tract AC14-76FF02170. 18p. (CONF-810528—10). NTIS, 
PC A02/MF AO1. Order Number DE81027848. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Boron carbide has been internationally adopted as the neu- 
tron absorber material in the control and safety rods of large fast 
breeder reactors. Its relatively large neutron capture cross section 
at high neutron energies provides sufficient reactivity worth with a 
minimum of core space. In addition, the commercial availability of 
boron carbide makes it attractive from a fabrication standpoint. In- 
strumented irradiation experiments in EBR-II have provided con- 
tinuous helium release data on boron carbide at a variety of operat- 
ing temperatures. Although some microstructural and composi- 
tional variations were examined in these experiments most of the 
boron carbide was prototypic of that used in the Fast Flux Test Fa- 
cility. The density of the boron carbide pellets was approximately 
92% of theoretical. The boron carbide pellets were approximately 
1.0 cm in diameter and possessed average grain sizes that varied 
from 8 to 30 pm. Pellet centerline temperatures were continually 
measured during the irradiation experiments. 
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30628 Scram signal generator. Johanson, ; Simms 
R. (to Department of Energy). US Patent 4, 253, Ooi 24 Feb 
1981. Filed date 15 May 1979. vp. 

A scram signal generating circuit for nuclear reactor installa- 
tions monitors a flow signal representing the flow rate of the liquid 
sodium coolant which is circulated through the reactor, and initi- 
ates reactor shutdown for a rapid variation in the flow signal, indic- 
ative of fuel motion. The scram signal generating circuit includes a 
long-term drift compensation circuit which processes the flow 
signal and generates an output signal representing the flow rate of 
the coolant. The output signal remains substantially unchanged for 
small variations in the flow signal, attributable to long term drift in 
the flow rate , but a rapid change in the flow signal, indicative of a 
fast flow variation, causes a corresponding change in the output 
signal. A comparator circuit compares the output signal with a ref- 
erence signal, representing a given percentage of the steady state 
flow rate of the coolant, and generates a scram signal to initiate re- 
actor shutdown when the output signal equals the reference signal. 


30629 Operational, control and protective system tran- 
sient analyses of the closed-cycle GT-HTGR power plant. 
Openshaw, F.L.; Chan, T.W. (Gen At Co, San Diego, 
Calif). American Society of Mechanical Engineers, [Paper] 
No. 80-WA/GT-1, 1-11(Nov 1980). 

This paper presents a description of the analyses of the con- 
trol/protective system preliminary designs for the gas turbine, high- 
temperature gas-cooled reactor (GT-HTGR) power plant. The pur- 
pose of these systems is the control and safe operation of the plant 
in accordance with utility practice for large nuclear generation sta- 
tions, and in the event of an abnormal or accident condition. The 
GT-HTGR dynamic modeling, control/protective system design, 
and transient analyses are illustrated in this paper through discus- 
sion of a few selected transient events and the special modeling and 
control operation for these events. 10 refs. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 31036 


30630 (PNL—3584) Impacts of uranium-utilization im- 
provements on light-water-reactor radionuclide releases. 
Aaberg, R.L. (Battelle Pacific Northwest Labs., Richland, 

(USA). Aug 1981. Contract AC06-76RL01830. 26p. 
NTIS, PC A03/MF AO1. Order Number DE81028363. 

This report discusses potential changes to radionuclide re- 
leases as a result of uranium-saving plant modifications and altered 
operating practices. Only releases to the environment from routine 
operation are considered; releases resulting from abnormal condi- 
tions outside the technical specifications covering plant operation 
are not considered. 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 30615, 30642, 30643 


30631 (HEDL-UOR—79-034) Inadvertent raising of 
levels in the FFTF primary sodium pumps. Final unusual oc- 
currence report, HEDL 79-34 (FFTF-58). Kuechle, J.D. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 9 Apr 1981. Contract AC14-76FF02170. 6p. NTIS, 
PC ‘A02/MF A01. Order Number DE81027563. 

The final unusual occurrence report describes the inadver- 
tent raising of the sodium level in the FFTF primary sodium pumps 
during system testing. This event is now judged to have caused 
permanent deformation of the primary pump shaft on loop 1 during 
a period when pump rotation was stopped and sodium level in the 
pump tank was inadvertently increased. The shaft was subsequently 
removed, straightened, and returned to service in the spare FFTF 
pump. 
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30632 (HEDL-UOR—79-048) Final unusual occurrence 
report: HEDL 79-48 (FFTF-67). Inadvertent overpressuriza- 
tion of an FFTF secondary sodium system expansion tank. 
Kuechle, J.D. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 8 Apr 1981. Contract AC14- 
76FF02170. 6p. NTIS, PC A02/MF A0Ol. Order Number 
DE81027541. 

The final unusual occurrence report describes the inadver- 
tent overpressurization of a secondary sodium system expansion 
tank at FFTF and an attendant rupture of the rupture discs. 


30633 (LA—7121-H-Rey.) Thirty-five years at Pajarito 
Canyon Site. Paxton, H.C. (Los Alamos National Lab., NM 
(USA)). May 1981. Contract W-7405-ENG-36. 61p. NTIS, 
PC A04/MF AO1. Order Number DE81026431. 

A history of the research activities performed at the Pajarito 
Canyon Site from 1946 to 1981 is presented. Critical assemblies de- 
scribed include: the Topsy assembly; Lady Godiva; Godiva 2; Jez- 
ebel; Flattop; the Honeycomb assembly for Rover studies; Kiwi- 
TNT; PARKA reactor; Big Ten; and Plasma Cavity Assembly. 


30634 Creep relaxation of fuel pin bending and ovalling 
stresses. Chan, D.P.; Jackson, R.J. (Westinghouse Hanford 
Co, Richland, Wash). American Society of Mechanical Engi- 
neers, [Paper] ; No. 80-C2/NE-24, 1-7(Aug 1980). 

Analytical methods for calculating fuel pin cladding bending 
and ovalling stresses due to pin bundle-duct mechanical interaction 
taking into account nonlinear creep are presented. Calculated re- 
sults are in close agreement with finite element results by the 
MARC-CDC program. The methods are used to investigate the 
effect of creep on the FTR fuel cladding bending and ovalling 
stresses. 6 refs. 


30635 (DOE/SF/00824—T17) Sodium technology. Kur- 
zeka, W.J.; Oliva, R.M.; Horton, P. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). [nd]. Contract AM03-76SF00824. 29p. NTIS, PC 
A03/MF AO1. Order Number DE81026157. 

The objective of this program is to conduct friction screen- 
ing tests in an environment of high-temperature, high-purity liquid 
sodium or sodium vapor to: (1) develop backup materials, process- 
es, and vendors for core component wear pads, (2) investigate ma- 
terial treatments and coatings for improvement of wear behavior of 
common LMFBR structural materials, (3) evaluate weld-deposited 
hardfacings and/or prefabricated bearing materials for use in long- 
term, high-temperature, high-fluence regions, (4) evaluate bearing 
materials with a low potential for change in surface composition 
due to corrosion or mass transfer effects, and (5) develop statistical 
confidence in friction values for selected material combinations. 
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REFER ALSO TO CITATION(S) 30629 


30636 (CONF-810804—11) Analytical and experimental 
simulation of boiling oscillations in sodium with a low-pres- 
sure water system. Levin, A.E.; Griffith, P. (Oak Ridge Na- 
tional Lab., TN (USA); Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Mechanical Engineering). 1981. 
Contract W-7405-ENG-26. 29p. NTIS, PC A03/MF AOI. 
Order Number DE81028571. 

From National heat transer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

An experimental and analytical program designed to simulate 
sodium boiling under low-power, low-flow conditions has been 
completed. Experiments were performed using atmospheric- pres- 
sure water as a simulant fluid and a simple one-dimensional model 
was developed for the system. Results indicate that water is a suit- 
able simulant for liquid sodium under certain conditions and that 
the model does a fair job of modeling the system. In addition, oscil- 
lations that occur during the boiling process appear to augment 
substantially the heat transfer between liquid and vapor in conden- 
sation. 
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30637 (DOE/ET/37218—T1) Sodium boiling in LMFBR 
fuel assemblies. Progress report. (Massachusetts Inst. of 
Tech., Cambridge (USA)). 30 Apr 1981. Contract AS02- 
78ET37218. 37p. NTIS, PC A03/MF AOl. Order Number 
DE81027868. 

Objective is to improve current understanding of sodium 
voiding behavior under postulated LMFBR accident conditions. 
Multi-dimensional computer models are being developed under low 
flow and low power conditions. The following computer codes are 
being developed and assessed: NATOF-2D, THERMIT-S-6E, and 
THERMIT-S-4E. The effect of virtual mass on the characteristics 
and numerical stability in two-phase flows was studied. (DLC) 


30638 (DOE/SF/74028—T5) Accident Debris behavior. 
Quarterly progress report, October-December 1977. Johnson, 
R.P.; Nelson, C.T.; Vaughn, E.U.; Guderjahn, C. (Rockwell 
International Corp., Canoga Park, CA (USA)). 1977. Con- 
tract ATO03-76SF74028. 22p. NTIS, PC A02/MF AOl. 
Order Number DE81025786. 

The following substasks are reported: aerosol leakage (multi- 
ple bend leak path, model of duct plugging by aerosols), high-tem- 
perature-concentration aerosol tests, and large-scale molten fuel - 
carbon steel tests. 14 figures, 1 table. (DLC) 


30639 (EGG-M—02881) Fission product signatures meas- 
ured during the PBF power cooling mismatch and reactivity 
initiated accident experiments. Osetek, D.J.; Croucher, 
D.W.; King, J.J. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1981. Contract ACO07-76ID01570. 25p. (CONF- 
810667—2). NTIS, PC A02/MF AOl. Order Number 
DE8 1028275. 

From Enlarged halden programme group meeting on proc- 
ess computer applications; Fredrikstad, Norway (14 Jun 1981). 

ission product release from light water reactor-type fuel 

rods to the coolant loop during design basis accident tests is the 
subject of this paper. One of the tests was a power-cooling-mis- 
match test in which a single fuel rod was operated in film boiling 
beyond failure. Other tests discussed include reactivity initiated ac- 
cident (RIA) tests, in which the fuel rods failed as a result of power 
bursts that produced radial-average peak fuel enthalpies ranging 
from 250 to 350 cal/g. One of the RIA tests included two previous- 
ly irradiated fuel rods. On-line gamma spectroscopic measurements 
of short-lived fission products and important aspects of fission prod- 
uct behavior observed during the tests are also discussed. Time-de- 
pendent release fractions for short-lived fission products are pre- 
sented and compared with release fractions suggested by the Reac- 
tor Safety Study, NRC Regulatory Guides, and measurements from 
the Three Mile Island accident. 


30640 (GA-A—16291) Single model for the performance 
of HEU/LEU fissile and ThO: fertile fuel under hypothetical 
accident conditions. Goodin, D.T. (General Atomic Co., San 
Diego, CA (USA)). May 1981. Contract AT03-76ET35300. 
28p. (CONF-810528—9). NTIS, PC A03/MF A0Ol. Order 
Number DE81028558. 

From 83. symposium on nucleation and crystallization in 


oan > — ton, DC, USA (3 May 1981). 
periocmante of TRISO coated highly enriched urani- 


euhiinaes uranium fissile and ThO: fertile fuel particles was 
studied under simulated accident conditions at temperatures up to 
2700°C. A total of 1663 fuel particles from eight different irradia- 
tion capsules with burnups covering the range of design conditions 
has been tested. The test data have shown very low failure frac- 
tions compared with predictions of previous models and provide 
the empirical basis for a single model for TRISO coating perform- 
ance. 


30641 (HEDL-SA—2305) Test system to simulate tran- 
sient overpower LMFBR cladding failure. Barrus, H.G.; Fei- 
enbutz, L.V. (Hanford Engineering Development Lab., 
ichland, WA (USA)). 14 Jan 1981. Contract AC14- 
76FF02170. 29p. (CONF-810606—86). NTIS, PC A03/MF 
A01. Order Number DE81027845. 
From American Nuclear Society’s annual meeting; Miami 


Beach, FL, USA (7 Jun 1981). 
One of the HEDL programs has the objective to experimen- 


tally characterize fuel pin cladding failure due to cladding rupture 
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or ripping. A new test system has been developed which simulates 
a transient mechanically-loaded fuel pin failure. In this new system 
the mechanical load is prototypic of a fuel pellet rapidly expanding 
against the cladding due to various causes such as fuel thermal ex- 
pansion, fuel melting, and fuel swelling. This new test system is 
called the Fuel Cladding Mechanical Interaction Mandrel Loading 
Test (FCMI/MLT). The FCMI/MLT test system and the method 
used to rupture cladding specimens very rapidly to simulate a tran- 
sient event are described. Also described is the automatic data ac- 
quisition and control system which is required to control the star- 
tup, operation and shutdown of the very fast tests, and needed to 
acquire and store large quantities of data in a short time. 


30642 (HEDL-SA—2326-FP) FFTF operating experience 
with sodium natural circulation: slides included. Burke, T.M.; 
Additon, S.L.; Beaver, T.R.; Midgett, J.C. (Hanford En 
neering Development Lab., ’ Richland, WA (USA)). of. 
Contract AC14-76FF02170. 33p. (CONF-810606—88). 
NTIS, PC A03/MF AO1. Order Number DE81027846. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The Fast Flux Test Facility (FFTF) has been designed for 
passive, back-up, safety grade decay heat removal utilizing natural 
circulation of the sodium coolant. This paper discusses the process 
by which operator preparation for this emergency operating mode 
has been assured, in paralled with the design verification during the 
FFTF startup and acceptance testing program. Over the course of 
the test program, additional insights were gained through the test- 
ing program, through on-going plant analyses and through general 
safety evaluations performed throughout the nuclear industry. 
These insights led to development of improved operator training 
material for control of decay heat removal during both forced and 
natural circulation as well as improvements in the related plant op- 
erating procedures. 


30643 (HEDL-SA—2470) Accommodation of potential 
hydrogen formation in LMFBR accidents. Stepnewski, D.D.; 
Peak, R.D.; Mahaffey, M.K. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). 1981. Contract AC14- 
76FFO2170. 33p. (CONF- -810836—1). NTIS, PC A03/MF 
A01. Order Number DE8 1027288. 

From 3. international seminar on the containment of fast 
breeder reactors; Ispra, Italy (24 Aug 1981). 

Results of design verification tests for the FFTF reactor 
cavity liner system are presented which suggest that steel liners 
would retain their integrity even under certain hypothetical acci- 
dent conditions, thus avoiding the formation of hydrogen. When 
liner failures are postulate in hypothetical reactor vessel meltth- 
rough accidents, hydrogen levels can be controlled by an air purg- 
ing system. The design of a containment purging and effluent 
scrubbing system is discussed. 


30644 (NUREG/CR—1776) Aerosol measurements and 
modeling for fast reactor safety. Annual report for FY 1979. 
Progress report, 1 October 1978-30 September 1979. Gieseke, 
J.A.; Lee, K.W.; Jordan, H.; Schumacher, P.M.; Schmidt, 
E.W. (Battelle Columbus Labs., OH (USA)). Oct 1980. 
113p. NTIS, PC A06/MF AO1. 

Technical progress for FY 1979 is summarized on topics 
concerned with the HAARM-3 code validation, reference code de- 
velopment, aerosol behavior in a multiple-zone containment, aero- 
sol resuspension, and mixed aerosol properties. The HAARM-3 
validation procedure is based on selected dimensionless groups 
which indicate ranges of predominance for the various mechanisms 
controlling aerosol behavior. By identifying likely ranges for indi- 
vidual variables and assumed accident conditions, important re- 
gimes for experimental verification are identified. The QUICK code 
has been chosen as a reference aerosol behavior code because of its 
lack of restrictive assumptions. Comparisons of this code with other 
codes including the mathematically more complex code CRAB, 
have demonstrated its accuracy. Differences between the HAARM- 
3 and QUICK codes were explored as a function of assumed acci- 
dent conditions. Experiments to determine mobility corrections for 
describing the motion of agglomerates of UO2 aerosols have been 
partially completed. 
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30645 (NUREG/CR—1822) Steam-water mixing and 
system hydrodynamics program, Task 4. Quarterly progress 
report, 1 July-30 September 1980. Segev, A.; Collier, R.P. 
(Battelle Columbus Labs., OH (USA)). Nov 1980. 82p. 
NTIS, PC A05/MF AO1. 

During this quarter we analyzed results from hot wall tests 
in the 2/15-scale model and compared the experiment filling curves 
to those predicted by the mechanistic model. The comparison 
shows a good agreement for both the large break tests and scaled 
size break tests. 


30646 (SAND—81-1325) Light water reactor safety tech- 
nology program. Quarterly report, January-March, 1981. 
Dahlgren, D.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1981. Contract AC04-76DP00789. 56p. NTIS, 
PC A04/MF AOl1. Order Number DE81028817. 

The Program was initiated in FY 1978 and has evolved 
during FY 1979 and FY 1980. The areas of activity during the last 
quarter are reported herein and have been broadly categorized as 
followes: management support program; risk methods utilization; 
improved safety systems; man-machine interface; safety data; and 
utility training. 


30647 Seismic relay testing. Calhoun, H.J. (Westing- 
house Electr Corp, Newark, NJ). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Power Appara- 
tus and Systems ; PAS-100: No. 2, 779-787(Feb 1981). 

This paper gives insight into the steps taken by the industry 
to enhance the safety of nuclear energy by focusing on protective 
relays used in generating stations. It also shows how one manufac- 
turer evaluates products intended for use in that environment. Wes- 
tinghouse has established a test program which used the technology 
available today. This program is implemented with equipment 
which can be adapted to future advances in technology. Paper No. 
F 79 828-5. 1 ref. 


30648 LMFBR loss of flow simulations in the sodium 
loop safety facility. Ragland, W.A. (Argonne Natl Lab, Ill). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
C2/NE-22, 1-8(Aug 1980). 

A series of three LMFBR unprotected loss of flow accidents 
has been simulated in the Sodium Loop Safety Facility. The results 
of these in-reactor experiments verify that the dynamics of sodium 
voiding are, in general, well represented by current single channel 
slug expulsion models. Some refinement in the models in the very 
early stages of voiding would be desirable to account for minor 
two dimensional effects. However, cladding motion is not as well 
understood and current modeling does not accurately predict all of 
the aspects of blockage formation. Two of the three experiments 
produced partial rather than complete upper blockages, as had been 
predicted. Predictions of time of fuel melting appear relatively ac- 
curate. 3 refs. 


30649 Thermal response of a molten pool with STEFAN 
type boundary conditions. Gasser, R.D.; Pratt, W.T. (Brook- 
haven Natl Lab, Upton, NY). American Society of Mechani- 
cal Engineers, [Paper] ; No. 80-HT-9, 1-5(Jul 1980). 

A model is described which treats the melting penetration of 
an internally heated molten pool into a solid substrate. The model 
was formulated specifically to study the thermal interaction of 
molten core material with an MgO sacrificial bed core catcher for a 
nuclear reactor under post accident conditions. The model includes 
options for the downward heat transfer coefficient, the existence of 
a crust at the pool surface, and coupled radiative heat transfer be- 
tween the pool surface and structures above the pool. 3 refs. 
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30650 (LA-UR—81-2307) Computer-automated controls 
for superconducting magnetic energy storage. Criscuolo, A.L. 
(Los Alamos Scientific Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 6p. (CONF-810833—6). NTIS, PC A02/ 
MF AO1. Order Number DE81028697. 
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From Mechanical, magnetic, and underground energy stor- 
age 1981 annual contractors’ review meeting; Washington, DC, 
USA (24 Aug 1981). 

A computer-automated control system that allows unmanned 
operation of the Superconducting Magnetic Energy Storage 
(SMES) system has been designed and almost completely installed 
at Los Alamos National Laboratory. In addition to unmanned oper- 
ation, the computer offers continual monitoring and recording of all 
the important SMES signals, operator guidance in starting up and 
maintaining SMES, emergency shutdown control, and high-speed 
data acquisition for failure diagnosis. The major components of the 
computer-automated control system are two slave computers that 
perform the data acquisition and a master computer that performs 
the control. 


2502 Compressed Gas 


30651 (EPRI-EM—1589-Vol.1) Preliminary design study 
of underground pumped hydro and compressed-air energy 
storage in hard rock. Volume 1. Executive summary. Final 
report. (Potomac Electric Power Co., Washington, DC 
(USA); Acres American, Inc., Columbia, MD). May 1981. 
Contract AC02-77ET28013. 11lp. NTIS, PC A06/MF AOl1. 
Order Number DE81029440. 

Potomac Electric Power Company (PEPCO) and Acres 
American Incorporated (AAI) have carried out a preliminary 
design study of water-compensated Compressed Air Energy Stor- 
age (CAES) and Underground Pumped Hydroelectric (UPH) 
plants for siting in geological conditions suitable for hard rock ex- 
cavations. The work was carried out over a period of three years 
and was sponsored by the US Department of Energy (DOB), the 
Electric Power Research Institute (EPRI) and PEPCO. The study 
was divided into five primary tasks as follows: establishment of 
design criteria and analysis of impact on power system; selection of 
site and establishment of site characteristics; formulation of design 
approaches; assessment of environmental and safety aspects; and 
preparation of preliminary design of plant. The salient aspects con- 
sidered and the conclusions reached during the consideration of the 
five primary tasks for both CAES and UPH are presented in this 
Executive Summary, which forms Volume 1 of the series of reports 
prepared during the study. The investigations and analyses carried 
out, together with the results and conclusions reached, are de- 
scribed in detail in Volumes 2 through 13 and ten appendices. 


30652 (EPRI-EM—1589-VoL5) Preliminary design study 
of underground pumped hydro and compressed-air energy 
storage in hard rock. Volume 5: site selection. Final report. 
(Potomac Electric Power Co., Washington, DC (USA); 
Acres American, Inc., Columbia, MD). Apr 1981. Contract 
AC02-77ET28013. 148p. NTIS, PC AO7/MF AOl1. Order 
Number DE81028199. 

This volume documents a six-step site selection process un- 
dertaken to identify and subsequently rank potential sites suitable 
for either an underground pumped hydroelectric (UPH) facility, or 
a water-compensated hard-rock cavern compressed air energy stor- 
age (CAES) facility. The region of study was confined to the serv- 
ice area of the Potomac Electric Power Company (PEPCO) and 
contiguous areas. Overriding considerations related to geology, en- 
vironmental impact and transmission-line routing were studies 
within the context of minimizing plant costs. The selection process 
led to the identification of several sites suitable for the development 
of either a CAES or an UPH facility. Design development and site 
exploration at the selected site are described in other volumes of 
the final report. 


30653 (EPRI-EM—1589V0ol.9) Preliminary design study 
of underground pumped hydro and compressed-air energy 
storage in hard rock. Volume 9. Design approaches: CAES. 
Final report. (Acres American, Inc., Columbia, MD). Apr 
1981. Contract AC02-77ET28013. 191p. NTIS, PC A09/MF 
A01. Order Number DE8 1027704. 

During Task 3C of the PEPCO/CAES study detailed design 
requirements and alternate designs were developed for the major 
components and systems of the CAES plant. Based upon a prelimi- 
nary economic and technical evaluation, preferred designs were 
chosen as the basis for subsequent development in Task 5C. It 
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should be noted that in some instances design developments during 
Task SC may have substantially altered the preferred design. 
Volume 9, Design Approaches - CAES, presents a summary of the: 
project design criteria, pressure optimization study and the design 
approaches for the major plant systems which are developed in 
more detail in Appendices A through E. In addition, Volume 9 pre- 
sents the performance, operation and control capabilities of the 
plant and the results of the preliminary cost estimate prepared in 
Task 3 which will be updated in Volume 12, Plant Design - CAES. 


30654 (EPRI-EM—1589-Vol.9-App.D) Preliminary 
design study of underground pumped hydro and compressed- 
air energy storage in hard rock. Volume 9. Design ap- 
proaches: CAES; Appendix D: mechanical systems. (Potomac 
Electric Power Co., Washington, DC (USA); Acres Ameri- 
can, Inc., Columbia, MD). Apr 1981. Contract AC02- 
77ET28013. 104p. NTIS, PC A06/MF AOl1. Order Number 
DE8 1028200. 

This appendix documents the development of the design ap- 
proach taken for the mechanical systems included in a Compressed 
Air Energy Storage (CAES) facility. Mechanical systems comprise 
the fuel oil system, water supply system, waste treatment system, 
fire protection and safety system, and miscellaneous plant services. 
The design approaches developed for these systems are based on 
similar designs for conventional utility plants because the operating 
characteristics, design parameters, and equipment capabilities for 
CAES plant mechanical systems are similar to standard utility sys- 
tems. The design approach for each of these systems develops sev- 
eral alternatives for achieving the CAES plant requirements in each 
area. The preferred alternative is then expanded into a preliminary 
system description. 


30655 (EPRI-EM—1589-Vol.12) Preliminary design 
study of underground pumped hydro and compressed-air 
energy storage in hard rock. Volume 12. Plant design: CAES. 
Final report. (Potomac Electric Power Co., Washington, 
DC (USA); Acres American, Inc., Columbia, MD). Apr 
1981. Contract AC02-77ET28013. 285p. NTIS, PC A13/MF 
A01. Order Number DE81028110. 

During Task 5C of the PEPCO/CAES study detailed de- 
signs were developed for the major components and systems of the 
CAES plant. These designs were based upon the preliminary eco- 
nomic and technical evaluations and alternative designs developed 
in Task 3C. Volume 12, Plant Design - CAES, presents the detailed 
project design drawings for the major plant systems and structures. 
In addition, Volume 12 presents the site development report, updat- 
ed cost estimate, cost/schedule risk study, reliability/availability 
analysis, and recommendations for additional research and develop- 
ment. 


2503 Pumped Hydro 


REFER ALSO TO CITATION(S) 30113, 30115, 30117, 30651, 30652 


30656 (DOE/TIC—1028678) Feasibility of a small scale 
pumped storage demonstration project, Hibbing, Minnesota. 
(EG and G Idaho, Inc., Idaho Falls (USA); Hibbing Public 
Utilities Commission, MN (USA)). 1981. Contract ACO07- 
761D01570. 229p. (IDO—10097). NTIS, PC Al1/MF A01. 
Order Number DE81028678. 

A public utilities company operates an electric utility system 
and district heating system in Hibbing, Minn. using a coal-fired co- 
generation plant. Supplementary power for peak loads is purchased 
from the Minnesota Power and Light Co. The substitution of 
power from a pumped storage facility for the purchased peak 
power is potentially advantageous because: the coal-fired cogenera- 
tion plant could operate with an improved heat rate; numerous 
open pits from abandoned iron ore mines are available as reservoirs 
for pumped storage; and the peaking power generated would not 
depend on petroleum fuel as would be the case if an oil-fired diesel 
unit or gas turbine unit were used for peak power generation. 
Therefore the economic feasibility and technical feasibility of devel- 
oping a 5 to 15 MW pumped storage power plant were examined. 
This study concluded that: 8 mine sites would be suitable for 
pumped storage; oil-fired peak power units should be avoided due 


25 ENERGY STORAGE 
2506 Thermal 


to uncertainties in fuel supplies; the efficiency of the existing cogen- 
eration plant would be improved; this is a non-polluting form of 
power generation; and the development in the US of small-scale re- 
versible pump/turbine units for commercial operation is desirable. 
It is recommended that Hibbing, Minn. seek financial assistance 
from the Dept. of Energy to develop a small demonstration 
pumped storage project in the 5 to 15 MW range using an existing 
inactive iron ore mine pit as the reservoir. (LCL) 


2505 Flywheels 


REFER ALSO TO CITATION(S) 30903, 30904 


30657 (PB—81-800450) Design and applications of Fly- 
wheels. November 1979-October 1980 (citations from the En- 
gineering Index Data Base). Report for November 1979-Octo- 
ber 1980. Habercom, G.E. Jr. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Nov 1980. 55p. NTIS 
PC NO1/MF NO1. 

The design and varied applications of flywheels and reaction 
wheels are investigated in these research reports gathered in a 
worldwide literature survey. Such diversified applications as satel- 
lite stabilization, surface vehicle propulsion, energy transfer devices, 
and inertia or friction welding are reviewed. (This updated bibliog- 
raphy contains 48 citations, all of which are new entries to the pre- 
vious edition.) 


30658 (PB—81-800468) Design and applications of fly- 
wheels. 1970-October 1979 (citations from the 
Index Data Base). Report for 1970-October 1979. Habercom, 
G.E. Jr. (National Technical Information Service, Spring- 
— VA (USA)). Nov 1980. 273p. NTIS PC NO1/MF 
The design and varied applications of flywheels and reaction 
wheels are investigated in these research reports gathered in a 
worldwide literature survey. Such diversified applications as satel- 
lite stabilization, surface vehicle propulsion, energy transfer devices, 
and inertia or friction welding are reviewed. (This updated bibliog- 
raphy contains 266 citations, none of which are new entries to the 
previous edition.) 


30659 (PB—81-800476) Design and applications of fly- 
wheels. September 1978-October 1980 (citations from the 
NTIS Data Base). Report for September 1978-October 1980. 
Habercom, G.E. Jr. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Nov 1980. 173p. NTIS PC 
NO1/MF NO1. 

The design and varied applications of flywheels and reaction 
wheels are investigated in these Government-sponsored research re- 
ports. Such diversified applications as satellite stabilization, surface 
vehicle propulsion, energy transfer devices, and inertia or friction 
welding are reviewed. (This updated bibliography contains 166 ci- 
tations, 73 of which are new entries to the previous edition.) 


2506 Thermal 


REFER ALSO TO CITATION(S) 30167, 30491, 30492, 30493, 30696, 31080 


30660 (DOE/ET/20195—T1(Vol.1)) Advanced thermal- 
energy-storage concept-definition study for solar Brayton 
power plants. Final technical report, Volume I. gy fas 
neering and Construction Co., Seattle, WA (USA). Energy 
and Environment Div.). 1976. Contract AC03-76ET20195. 
248p. NTIS, PC Al1l/MF AO1. 

The detailed results are presented of a technical and eco- 
nomic assessment of phase change and thermochemical energy stor- 
age systems in a solar power plant employing a high tem 
Brayton cycle thermal engine with helium as the heat transport 
fluid. The assessment included an examination of the storage system 
operation, efficiency, power plant interaction, design, materials, 
safety, maintenance, environmental impact, system life, and eco- 
nomics. These considerations are implemented in the conceptual 
design of three baseline storage systems and their components for 
use in a solar power plant module of 50 megawatt electrical power 





output. Rationale is provided to support the configuration, oper- 
ation and material choices. A preliminary assessment of the technol- 
ogy development and experimental test program requirements are 
also included. The report is contained in four separate volumes. 
This volume is the technical report. 


30661 (DOE/RL/10121—T1) Heat pumps for seasonal 
thermal energy storage: operation and design. Reistad, G.M.; 
McMahon, W.R. (Oregon State Univ., Corvallis (USA). 
Dept. of Mechanical Engineering). Nov 1980. Contract 
AT06-79RL10121. 80p. NTIS, PC AOS5/MF AOl. Order 
Number DE81025592. 

A study of the design and operation of heat pumps having 
relevance to annual thermal energy storage has been conducted. 
The study has consisted of two major aspects in this overall area: 
(1) a survey of commercial groundwater heat pump installations in 
the Portland, OR area and (2) analysis of residential-scale water- 
source heat pumps and their potential application to seasonal ther- 
mal energy storage in aquifers. Through the survey, the operational 
experiences of large heat pumps using groundwater, with or with- 
out reinjection, were evaluated. A model of the residential-scale 
heat pump and aquifer system was made and evaluated for energy 
performance over a range of parameters for the heat pump, the 
aquifer and the heating load being met from the heat pump. 


30662 (PB—81-122889) Continuous heat source model 
for ground heat storage. Claesson, J.; Johansson, M. (Swed- 
ish Council for Building Research, Stockholm). 1980. 33p. 
NTIS, PC A03/MF AO1. 

The study presents a model for the simulation of a ground 
heat storage. The ground volume is penetrated by a duct system for 
injection and extraction of heat. The heat transfer properties be- 
tween the ground and such a duct system is here characterized by a 
heat transfer length. The heat exchange between the soil and the 
ducts is represented by a heat source/sink distribution in the stor- 
age region. 


30663 (PB—81-122947) Swedish energy storage projects 
1979. Research-development-full-scale experiments supported 
by governmental organizations. Atterkvist, S. (Swedish 
Council for Building Research, Stockholm). 1980. 144p. 
NTIS, PC A07/MF AO1. 

The material contains 94 projects, divided up as follows: 
general studies and comparisons of storage methods; sensible stor- 
age in water; sensible storage in ground and rock; sensible storage 
in parts of building structures; latent storage; thermochemical stor- 
age; batteries; and storage of hydrogen. 


30664 Approximate solution for freezing adjacent to an 
extended surface. Griffin, F.P.; Smith, R.N. (Oak Ridge Natl 
Lab, Tenn). American Society of Mechanical Engineers, 
[Paper] ; No. 80-HT-8, 1-10(Jul 1980). 

A two-dimensional integral solution is proposed to the prob- 
lem of solidification in a rectangular enclosure in which the end 
wall temperatures are fixed and the side walls are conducting. The 
physical situation being modeled is that of a finned surface array 
extending into a freezing phase change material (PCM), for exam- 
ple in a latent heat thermal storage system. Relations for the PCM 
temperature profile and the location of the phase front are assumed 
in terms of two unknown time functions. The fin temperature distri- 
bution is then obtained analytically. A second required integral 
equation is obtained through an approximation, which should be 
valid at small times, that the heat transfer from the PCM to the fin 
should be independent of that from the PCM to the end wall. 15 
refs. 


2508 Chemical 


REFER ALSO TO CITATION(S) 30663 
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2509 Batteries 


REFER ALSO TO CITATION(S) 30901 


30665 (DOE/ET/13390—T2) Iron-air battery develop- 
ment program, Interim report 1978. Buzzelli, E.S.; Liu, C.T.,; 
Bryant, W.A. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). May 1980. 
Contract AC02-76ET 13390. 71p. (COO—2949-2). NTIS, PC 
A04/MF AO1. Order Number DE81025167. 

The research and development efforts of the program at the 
Westinghouse Electric Corporation on iron-air batteries during the 
period June 1977 to May 1978 are described. This battery is being 
developed as an advanced battery system for electric-vehicle pro- 
pulsion. Objectives for both electrodes and cells have been estab- 
lished to be compatible with a final fully-engineered battery which 
will ultimately store greater than 140 Wh/kg and deliver greater 
than 100 W/kg. Work during this portion of the program has em- 
phasized the cell testing aspects of the iron-air system along with 
individual electrode improvement. The cyclic voltage efficiency of 
100 cm? size cells has been shown to be in excess of 50% with indi- 
vidual iron and air electrode performance characteristics compara- 
ble or superior to those characteristics established in the half cell 
testing program. Long-term cyclic stability for greater than 100 
cycles has been established for several 100 cm? size cells. Work, 
presently underway, and tests planned in the near future, are ex- 
pected to demonstrate the near-term expected performance charac- 
teristics of the iron-air cells. Additional studies are underway to im- 
prove the performance characteristics of the individual electrodes 
through improved processing procedures and to incorporate these 
improvements into the cell test program. 


30666 (DOE/ET/29079—T1) Advanced converter tech- 
nology. Technical progress report, May 23, 1979-May 22, 
1980. Banic, C.V.; Eckhouse, $.A.; Kornbrust, F.J.; Lipman, 
K.; Peterson, J.L.; Rosati, R.W. (United Technologies 
Corp., South Windsor, CT (USA). Power Systems Div.). 
1980. Contract AC0O1-79ET29079. 144p. NTIS, PC A07/MF 
A01. Order Number DE81027893. 

The overall objective of this program is to define an ad- 
vanced converter system employing 1980's technology in all subsys- 
tem and component areas for use in electrochemical energy storage 
systems. Additional experimental effort will validate elements of the 
advanced commutation circuitry on a full-scale breadboard basis. 
Improved models of battery electrical characteristics are beng de- 
fined and experimental apparatus is being designed to measure these 
characteristics and to enable better definition of the battery-power 
conditioner interface. Improvement of energy-storage system per- 
formance through modification of battery converter characteristics 
will also be investigated. During this first year of the contract, a 
new more advanced concept for power conditioning based on a 
concept defined by United Technologies Corporation for fuel cell 
use was evaluated. This high switching frequency concept has the 
potential for significantly reducing the size and cost of battery plant 
power conditioners. As a result, the Department of Energy author- 
ized redirection of the program to first evaluate this new concept 
and then to reorient the program to adopt this concept as the pri- 
mary one. Progress is reported. (WHK) 


30667 (NASA-TM—81771) Characterization, perform- 
ance, and prediction of a lead-acid battery under simulated 
electric vehicle driving requirements. Ewashinka, J.G.; 
Bozek, J.M. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). May 
1981. Contract AI01-77CS51044. 25p. (DOE/NASA/ 
51044—19). NTIS, PC A02/MF AOl. Order Number 
DE81028871. 

A state-of-the-art 6-V battery module in current use by the 
electric vehicle industry was tested at the NASA Lewis Research 
Center to determine its performance characteristics under the SAE 
J227a driving schedules, B, C and D. The primary objective of the 
tests was to determine the effects of periods of recuperation and 
long and short periods of electrical regeneration in improving the 
performance of the battery module and hence extending the vehicle 
range. A secondary objective was to formulate a computer pro- 
gram that would predict the performance of this battery module for 
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the above driving schedules. The results show excellent correlation 
between the laboratory tests and predicted results. The predicted 
performance compared with laboratory tests was within +2.4 to - 
3.7 percent for the D schedule, +0.5 to -7.1 percent for the C 
schedule, and better than -11.4 percent for the B schedule. 


30668 (PB—81-120263) Battery. Report No. 10. (Indian 
Lead Zinc Information Centre, New Delhi). Nov 1980. 29p. 
NTIS, PC A03/MF AOI. 

The following topics are discussed: outlook for lead, zinc 
and cadmium in India; future for lead production and recycling--a 
British view; AKERLOW lead recovery plant; expanded lead bat- 
tery grids; resume of first solder seminar in India; automatic paste 
soldering adds sparks to zinc-carbon batteries; 122-ton lead battery 
used for testing BEST facility; press release on Pb 80; Research and 
development; and second international symposium on industrial and 
oriented basic electrochemistry. 


30669 Method of preparing porous, rigid ceramic separa- 
tors for an electrochemical cell. Bandyopadhyay, G.; Dusek, 
J.T. (to Department of Energy). US Patent 4,244,898. 13 
Jan 1981. Filed date 30 Mar 1979. vp. 

PAT-APPL-025629. 

Porous, rigid separators for electrochemical cells are pre- 
pared by first calcining particles of ceramic material at tempera- 
tures above about 1200* C. For a sufficient period of time to 
reduce the sinterability of the particles. A ceramic powder that has 
not been calcined is blended with the original powder to control 
the porosity of the completed separator. The ceramic blend is then 
pressed into a sheet of the desired shape and sintered at a tempera- 
ture somewhat lower than the calcination temperature. Separator 
sheets of about 1 to 2.5 mm thickness and 30 to 70% porosity can 
be prepared by this technique. Ceramics such as yttria, magnesium 
oxide and magnesium-aluminum oxide have advantageously been 
used to form separators by this method. 


30670 Independent Battery Manufacturers Association 
1980 convention. Largo, FL; Independent Battery Manufac- 
turers Association, Incorporated (1981). 53p. (CONF- 
8010207—). 

From Independent Battery Manufacturers Association 1980 
convention; Chicago, IL, USA (15 Oct 1980). 

Topics discussed include alloys for the 80's, internal and ex- 
ternal security, simplification of reclaiming lead oxide paste, pitfalls 
of estate planning, and effective time management. Also, short 
papers presented at the manufacturing workshop, marketing work- 
shop, internal management workshop, and the environmental work- 
shop are included. Individuals present and companies represented at 
the meeting are listed. (WHK) 


29 ENERGY PLANNING AND POLICY 


30671 (DOE/EIA/10752—T2) Analytical and policy 
issues in energy economics: selected bibliography. (Charles 
River Associates, Inc., Boston, MA (USA)). 1981. Contract 
ACO01-81E110752. 15p. NTIS, PC A02/MF AOl. Order 
Number DE81026208. 

Subjects include general readings, petroleum issues, vertical 
integration, diversification, coal, uranium, and special energy topics 
such as taxes, competition, deregulation and energy security. 


(GHT) 
2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 30673, 30700, 30703, 30704, 30705, 30790, 
30791, 30793, 30794, 30817, 30858, 30860, 30866 


30672 (P—101-80-008) California energy demand 1980 to 
2000: revised forecast for consideration in the proceedings on 
the Third Biennial report. Volume I. Technical report. (Cali- 
fornia Energy Resources Conservation and Development 
Commission, Sacramento (USA)). Nov 1980. 380p. Califor- 
nia Energy Commission, Sacramento, CA. Order Number 
DE81903658. 

This report, in a final revised edition, presents the staff fore- 
casts of electricity and natural gas demand for consideration in the 
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2902 Economics And Sociology 


proceedings leading to the Third Biennial Report. It contains re- 
vised forecasts prepared subsequent to issuance of the preliminary 
staf forecast of June 3, 1980, including major sections devoted to 
input assumptions, conservation savings, final forecast results, de- 
tailed end-use and industry results by service area, and complete 
methodological description of all model changes since preparation 
of complete documentation in October 1979. The report is intended 
to be a detailed description of input assumptions, conservation anal- 
ysis, and results which can, in conjunction with the October 1979 
Technical Documentation, be used by technical researchers to ana- 
lyze the complex models used by the CEC staff for forecasting 
electricity and natural gas demand. This edition documents the final 
staff demand forecast of September 22, 1980, which corrected sev- 
eral computational errors contained in the original document. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 29931, 29950, 29951, 29952, 29953, 29954, 
30112, 30121, 30533, 30684, 30687, 30702, 30719, 30720, 30768, 30845, 30859, 
a 31210, 31211, 31212, 31213, 31214, 31215, 31216, 31217, 31218, 31225, 


30673 (BNL—29747) Modelling energy-economic interac- 
tions in developing countries: a linear-programming approach. 
Meier, P.; Mubayi, V. (Brookhaven National Lab., Upton, 
NY (USA)). 1981. Contract AC02-76CHO00016. Sip. 
(CONF-810726—2). NTIS, PC A04/MF AOl. Order 
Number DE81026048. 

From 9. international conference on operational research; 


or F.R. Germany (23 Jul 1981). 
is paper describes a new BNL energy-economic assess- 


ment model for application to energy assessments in developing 
countries. The short comings of previous BNL models to assess 
energy in developing countries are discarded. Emphasis of the new 
model is on a simple, comprehensive treatment of the energy 
sector: the enormous end-use sector detail of BESOM is discarded 
but, on the other hand, previously absent detail in the petroleum- 
product sector is added. The input-output model is directly incor- 
porated in the Energy system LP as a set of additional constraints, 
as are some generic industry-process models that capture important 
technological options in the major energy-using industries (such as 
steel and cement) where fuel-substitution opportunities are signifi- 
cant from an overall national perspective. Finally, the major supply 
sectors, as well as the major energy-using industries, are modelled 
as capacity-expansion problems, in which explicit distinction is 
made between capital stock and energy flows. Objections are two- 
fold. First, the huge data requirements preclude meaningful analy- 
sis: even if it were possible, say, to estimate non-linear cost func- 
tions (one of the putative benefits of network traversal algorithms 
being the ability to handle almost any functional specification) the 
degree of precision may be entirely spurious. Second, and more im- 
portantly, for most developing countries the notion of energy 
supply curves is far-fetched, since energy prices are set by planning 
authority, not established by market clearing equilibrium. To be 
sure, such models will yield that equilibrium prices should be: but 
these can just as easily be established from the shadow prices of a 
more simple linear program. 


30674 (BNL—29881) Project impact analysis as an opti- 
mal control problem. Anandalingam, G. (Brookhaven Na- 
tional Lab., Upton, NY (USA). 1981. Contract AC02- 
76CHO00016. 43p. (CONF-810542—5). NTIS, PC A03/MF 
A01. Order Number DE81028465. 
From Joint meeting of the Institute of Management Sciences 
and rations Research Society; Toronto, Canada (6 May 1981). 
is paper analyzes the effects of a major investment project 
on a multi-sector less developed economy. Single investment pro- 
jects with external effects reaching across the entire economy are 
frequently encountered in developing countries. This study concen- 
trates on the Mahaweli Ganga Development Project in Sri Lanka, a 
multi-dam irrigation and hydroelectric power project. The 
Mahaweli Project calls for an annual investment level, in 1970 
prices, of Rs 2200 million (US $150 million) over a period of six 
years, which is 50 percent of the annual expenditure of the govern- 
ment. The project would thus require a large fraction of total in- 
vestment over a medium term planning period and would material- 
ly alter the existing supply and demand for major goods and serv- 





project is sufficiently large that its effect is economy- 

model we use is a dynamic input-output optimizing 

=! having the mathematical structure of an Optimal Control 
problem. 


30675 (DOE/CS/70038—T2) Providing technical assist- 
ance to the Energy Development Board of Mercer County. 
(Resource Planning Associates, Inc., Washington, DC 
(USA)). 30 1977.‘ Contract AT03-76CS70038. 49p. 
NTIS, PC A03/MF AO1. 

The background and summary of activities of the general or- 
ganizational approach developed by Resource Planning Associates 
(RPA) for managing energy-related community development and to 
test that approach in a specific site are discussed. The general ap- 
proach was adapted to Mercer County, North Dakota, the setting 
for the construction of two 2-unit coal-fired power plants and two 
or more coal-gasification plants, as well as for related coal mining. 
RPA’'s activities were designated to provide the local governments 
of Mercer County the organizational and technical support needed 
to establish the Energy Development Board (EDB) of Mercer 
County, to monotor its activities, and to report to ERDA on its 
progress. Through September 30, 1977, RPA aided in the establish- 
ment of the EDB. Activities of RPA are summarized. Information 
presented in appendices are: summary of Mercer County meetings 
on August 25 and 26, 1977; presentation to legislative assistants to 
Senators Burdick and Young; bylaws for the Energy Development 
Board of Mercer County; and budget for the first year of operation 
of the EDB of Mercer County. (MCW) 


30676 (DOE/CS/71030—T1) Gaining agreement on the 
charter of an Energy Development Board in Mercer County, 
North Dakota. (Resource Planning Associates, Inc., Wash- 

ington, DC (USA)). 30 Sep 1977. Contract ATO3- 
76CS71030. 69p. NTIS, PC A04/MF AO1. 

Negotiations to formulate Energy Development Board of 
Mercer County, North Dakota are briefly discussed. The Boards 
primary function is to plan, coordinate, and assist community devel- 
opment induced by energy developemt and to promote energy con- 
servation and the efficient use of energy resources in the prototype 
community which is the setting for construction of two 2-unit coal- 
fired power plants and two or more coal gasification plants, as well 
as related coal mining. Presented in the appendices are: a summary 
of proposed terms for a Mercer County Energy Development 
Agreement; drafts of Mercer County Energy Development Agree- 
ments, June 23 and June 24, 1977; Mercer County Energy Develop- 
ment Agreement with amendments; and the final Mercer County 
Energy Development Agreement. (MCW) 


30677 (NP—22596, pp 521-531) Microeconomic desicion- 
unstab 


making in an le macroeconomic environment. Stalon, 
C.G. (Illinois Commerce Commission, Springfield). 21 Oct 
1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The present recession in the US (1980) is discussed; especial- 
ly discussed are the concerns about the consequences about the 
next recovery. The purpose of the recession and accomplishing that 
purpose are addressed. Some problems which have been created 
and will be created for business in general and for utilities and their 
regulators are discussed. The inflation-unemployment trade-off and 
creation of the tradeoff are discussed. In commenting on the econo- 
my, the author charges that we as a nation have slipped into the 
practice of reconciliating economic conflict in a destructive 
manner. It is recommended that if the social destructiveness of the 
inflation-unemployment trade-off is to be reduced, the political and 
economic processes which have led to the present dilemma must be 
understood and controlled. (MCW) 


30678 Cost comparison of energy projects: discounted 
cash flow and revenue-requirement methods. Phun 

(Oak Ridge Associated Universities, Tenn). Energy nsford) 
; 5: No. 10, 1053-1072(Oct 1980). 

Both the discounted cash flow (DCF) and revenue require- 
ment (RR) methods are frequently used in the cost analysis of 
energy projects. Each is especially well suited in special circum- 
stances. For most forward-looking ventures, the RR method ap- 
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to be more useful. This paper provides simple formulations 
for the two methods and some special cases of interest for costing 
practices. Both formulations are applicable to either free or regulat- 
ed enterprises and also under constant-dollars or inflationary condi- 
tions. The interpretation of cost results depends on the selection of 
cash-flow streams and/or the intent of revenue requirements. Sev- 
eral numerical examples are given. 23 refs. 


30679 Policy responses to the productivity slowdown. 
New Haven, CT; Yale University (Jun 1980). 5ip. (NP— 
1903920). 

A slowdown in the growth rate of labor productivity in the 
US (productivity slowdown) is discussed in this review. The gener- 
ally accepted reasons for the slowdown are presented. A theory of 
depletion vs obstacle in describing productivity slowdown is pre- 
sented. Policy responses to problems of productivity slowdown are 
described. Views presented include: (a) a change of taste toward no 
growth philosophies; (b) undersaving and underinvesting; (c) self- 
inflicted wounds i.e. payroll taxes, minimum wage, trade restric- 
tions, etc.; and (d) depletion in extractive industries, investment op- 
portunities, and inventions. Specific policy responses are discussed 
including: anti-inflation policy; demand management policies; in- 
vestment; energy; and regulation. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 30551, 30875, 31197, 31198, 31208, 31210, 
31214, 31215, 31216, 31217, 31220, 31226 


30680 (ATR—76(7518)-2) Documentation of preliminary 
strategy and implementation plans for environment and safety 
programs (April 1975). (Aerospace Corp., Germantown, MD 
(USA). Environment and Energy Conservation Div.). Oct 
1975. Contract AT03-76EV70004. 202p. NTIS, PC A10/ 
MF AOl1. Order Number DE81024293. 

In June 1975, in response to requirements in Section 6 of the 
Federal Nonnuclear Energy Research and Development Act of 
1974, the US Energy Research and Development Administration 
(ERDA) presented to Congress and the President of the United 
States a comprehensive program plan for national energy research, 
development, and demonstration. This report, entitled Creating 
Energy Choices for the Future, bears the document designation 
ERDA-48 and is comprised of two volumes. Volume I discusses 
overall program strategy, and Volume II discusses detailed ele- 
ments of the research, development, and demonstration program 
implementation plan. Compiled here are the strategy and implemen- 
tation plans as drafted in April 1975. Elements of these plans are 
incorporated in the ERDA-48 report; however, the original work 
in its entirety has not until now been published. The purpose of this 
document is to provide an organized record of these writings for 
internal use by the AES staff in a format that is convenient for con- 
sultation, reference, and other uses in future ERDA planning activi- 
ties of this kind. This document is organized in two major parts: 
Strategy Plans and Implementation Plans. Each part contains an 
overall summary statement as well as a writeup for each of the pro- 
gram unit activities under the purview of the Office of the Assistant 
Administrator for Environment and Safety as structured at the time 
of the original writing. 


30681 Environment, energy, public policy: toward a 
rational future. Axelrod, R.S. (ed.). Contract FG0OlI- 
T9EV 10044. Lexington, MA; D.C. Heath and Company 
(1981). 183p. (CONF-7906130—). 

From Conference on energy and environment; Garden City, 


NY, USA (8 Jun 1979). 
An interdisciplinary conference was held at Adelphi Univer- 


sity (Garden City, NY) on energy and environmental problems 
from either an institutional or a policy-process perspective. Nine 
chapters are included in this proceedings; a separate abstract was 
prepared for each chapter. (DLC) 


30682 Energy and the environment: conflict and resolu- 
tion. Axelrod, R.S. (Adelphi Univ., Garden City, NY). pp 
1-7 of Environment, energy, public policy: toward a ration- 
al future. Axelrod, R.S. (ed.). Lexington, MA; D.C. Heath 
and Company (1981). 





4099 / ERA VOL. 6, NO. 20 


From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

Concern over the environment resulted in the passage of 
various environmental-protection legislation in the 1970s. However, 
the energy crisis threatens the progress in protecting the environ- 
ment. Cost-effective analysis is not appropriate for resolving the 
conflict. A comprehensive environmental and energy policy is 
needed. The author feels that the country is at a critical juncture, 
and that there is an opportunity to reshape our political institutions 
and the future. (DLC) 


30683 Disincentives for policy leadership in energy and 

the environment: the structure of voter opinion. Laney, N.; 

Ingram, H. (Arizona Univ., Tucson). pp 15-36 of Environ- 

ment, energy, public policy: toward a rational future. Axel- 

198 R.S. (ed.). Lexington, MA; D.C. Heath and Company 
81). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

This chapter examines the structure of public opinion on 
energy and environmental matters and explores the implications of 
these attitudes for legislative action. The data come from a study of 
voter attitudes in the Four Corners states of Arizona, New Mexico, 
Colorado, and Utah. The inconsistent and fragmented attitudes that 
voters hold about energy and environmental issues, well as water 
issues, make it very difficult for legislators to formulate and support 
coherent programs. It is likely that energy-environment trade-off 
questions will continue to be fought out on a piecemeal, issue-by- 
issue basis as in the past. 10 references, 1 figure, 13 tables. (DLC) 


30684 Notes from no man’s land: the politics and ecology 
of energy research and development. Rosenbaum, W.A. 
(Univ. of Florida, Gainesville). pp 61-79 of Environment, 
energy, public policy: toward a rational future. Axelrod, 
R.S. (ed.). Lexington, MA; D.C. Heath and Company 
(1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

During 1980, federal energy R and D expenditures were an 
estimated $5.4 billion. Major aspects of federal R and D programs 
have been called no man’s land where a policy vacuum invites po- 
litical resolution such as in the conflict over the nuclear-fuel enrich- 
ment plant which was eventually settled at Portsmouth. A break- 
down is given of the federal energy R and D expenditures. The 
nature of the US political system encourages spending on big pro- 
jects mainly for their economically stimulating effect. The US nu- 
clear and fossil-fuel programs are discussed. Ways for restoring en- 
vironmental balances in the national energy R and D program are 
discussed. 30 references. (DLC) 


30685 Energy-environmental trade-offs in the courts: nu- 
clear and fossil fuels. Wenner, L.M. (Univ. of Illinois, Chi- 
cago). pp 81-109 of Environment, energy, public policy: 
toward a rational future. Axelrod, R.S. (ed.). Lexington, 
MA; D.C. Heath and Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

Court decisions affecting nuclear and fossil-fuel plants are 
considered in this chapter. A breakdown of the decisions is given, 
according to initiator, pro-environment or pro-power decision, and 
circuit. Of the fossil-fuel power cases, nearly half were decided in 
favor of the environment, while the preponderance of the nuclear- 
power cases were decided in favor of power development. The 
more-favorable attitude of courts toward the environment in fossil- 
fuel cases is partly due to the role of the Environmental Protection 
Agency. Since most experts cannot agree about the real costs of 
any type of energy conversion, the courts are properly used to 
settle such controversies. 137 references. (DLC) 


30686 Institutional constraints upon environmentally 
sound energy policy. Daneke, G.A. (Arizona Univ., Tucson). 
pp 153-166 of Environment, energy, public policy: toward a 
rational future. Axelrod, R.S. (ed.). Lexington, MA; D.C. 
Heath and Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 


29 ENERGY PLANNING AND POLICY 
And Commercialization 


2905 Research, Development, 


If the use of energy is merely a means of pursuing life-qual- 
ity objectives, then energy policy should represent broader social 
goals. Among such goals, environment integrity would still seem to 
rank quite high. However, the nation seems bent on general energy 
situations that are likely to raise serious problems in terms of envi- 
ronmental integrity. Therefore, it is incumbent upon environmental 
analysts and administrators to bring these fundamental incongruities 
to the attention of administrative as well as legislative policy 
makers. This, however, is difficult, at best, under current institu- 
tional constraints. External mechanisms are constrained both by the 
timing and the authority of their inputs, and internal mechanisms 
are constrained by their lack of access to the process of establishing 
priorities. These factors need not prevail, however. To the extent 
that planners and analysts turn their analytical capabilities inward 
and investigate their role within complex organizations, avenues of 
access may become apparent. 33 references. 


2904 Natural Resources 


30687 (NP—1903562) Analysis of socioeconomic issues 
and impact of development of the Bravo Dome carbon dioxide 
field. Final report, February 1, 1980-January 31, 1981. Nis- 
bett, R.T. (Eastern Plains Council of Governments, Clovis, 
NM (USA)). Jul 1981. 130p. (EMD—2-68-1504). New 
Mexico Energy and Minerals Department, Santa Fe. Order 
Number DE81903562. 

The purpose of this study is twofold: (1) to examine the eco- 
nomic base of the region which surrounds the Bravo Dome area; 
and (2) to analyze the socioeconomic impacts resulting from the de- 
velopment of the Bravo Dome Carbon Dioxide Gas Unit. Baseline 
data was collected and analyzed in the economic sectors of popula- 
tion; employment; income; retail sales; bank deposits; farms; acreage 
and value; housing and construction; and utilities. A qualitative de- 
scription of community services and facilities was included in the 
economic baseline. A description of the CO2 energy development 
includes the use of multiple scenarios allowing for differing se- 
quences of development. In order to analyze the quantitative im- 
pacts upon the existing economic base, several economic assump- 
tions were utilized. The economic base or export model was uti- 
lized to determine a basic employment multiplier. In order to assess 
the fiscal impacts, housing demand, and mitigation impacts, a quali- 
tative approach was taken. The qualitative approach does not at- 
tempt to precisely determine the impacts in dollar terms, but rather 
is directed toward identifying potential problems. The final section 
is a description of mitigation plans and proposals which have been 
identified by the study. This section includes sources of state funds 
and federal funds, assistance to local government, and mitigation 
strategies. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 30699, 30713 


30688 (AD-A—091231) European _§ scientific _ notes. 
Volume 34, Number 9. Burt, W.V.; Peters, D.J. (Office of 
Naval Research (USA). London Branch Office). 30 Sep 
1980. 54p. NTIS, PC A04/MF AOl1. 

This is a monthly publication presenting brief articles con- 
cerning recent developments in European Scientific Research. It is 
hoped that these articles (which do not constitute part of the scien- 
tific literature) may prove of value to American scientists by calling 
attention to current development and to institutions and individuals 
engaged in these scientific efforts. The articles are written primarily 
by members of the staff of ORNL and occasionally articles are pre- 
pared by, or in cooperation with, members of the scientific staffs of 
the United States Air Force’s European Office of Aerospace Re- 
search and Development and the United States ARmy Research 
and Standardization Group. Articles are also contributed by visiting 
Stateside scientists. 
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30689 (DOE/MA—0006/1) Quarterly status of Depart- 
ment of Energy projects. (USDOE Assistant Secretary for 
Management and Administration, Washington, DC). 31 Mar 
1981. 564p. NTIS, PC A24/MF AOl. Order Number 
DE81028704. 

The status of each Department of Energy project is summa- 
rized on data sheets. Each sheet identifies the project by number, 
program name, location, and purpose and tabulates the design, con- 
struction and total project costs and the project time schedule. The 
projects are subdivided according to the following categories: con- 
servation and renewable energy; defense programs; environmental 
protection, safety and emergency preparedness; energy research; 
environment; fossil energy; nuclear energy; and management and 
administration. (LCL) 


30690 (DOE/RG/10322—T1) Project status report and 
final report: Economic Regulatory Administration records 
management support system. (Calculon Corp., Arlington, 
VA (USA)). 31 Jul 1981. Contract ACO1- 80RG 10322. 3p. 
NTIS, PC A02/MF AOl1. Order Number DE81028666. 

Progress is reported in three contractually assigned tasks: 
technical and functional analysis for the office of energy contingen- 
cy planning; support services for preservation of contingency/emer- 
gency planning data; and support for energy emergency plan evalu- 
ation and review. (GHT) 


30691 CANMET review 1978-1979. Ottawa, Ontario; 
CANMET-Energy Mines and Resources Canada (1980). 
62p. (CANMET—79-25). Canadian Government Publishing 
Centre, Supply and Services, Hull, Quebec. Order Number 
DE81903442. 

Assuring effective utilization of minerals and energy, devel- 
oping new technology, and assuring the availability of energy from 
innovative as well as traditional sources are the prime functions of 
the Canada Centre for Mineral and Energy Technology. Research 
focuses on developing alternative resources which lie untapped - oil 
sands and heavy oils - and on substituting coal for oil and gas for 
the generation of electrical energy. In minerals technology, the 
focus is on exploitation of deep-lying, low-grade, complex deposits, 
recycling of waste products, minimizing environmental damage, 
and generally maintaining Canada’s competitive position. Activities 
of the branch are planned and implemented through a Minerals Re- 
search Program and an Energy Research Program operating across 
five functional units. The latter comprise Mining Research Labora- 
tories, Mineral Sciences Laboratories, Physical Metallurgy Re- 
search Laboratories, Energy Research Laboratories, and Technol- 
ogy Information Division. This review presents highlights during 
the 1978-1979 fiscal year of the various activities and projects 
which comprise the two programs. The text is organized according 
to program structure rather than functional units, thus drawing to- 
gether related research activities taking place in the various labora- 
tories. 


30692 (PB—81-122145) Summary of awards, appropriate 
technology, fiscal year 1980. (National Science Foundation, 
Washington, DC (USA). Div. of Intergovernmental Science 
ye Public Technology). 1980. 3lp. NTIS, PC A03/MF 

Appropriate technologies are defined as those which possess 
many of the following qualities: they are decentralized, require low 
capital investment, are amenable to management by their users, 
result in solutions that conserve natural resources, and are in har- 
mony with the environment. They are also small or intermediate in 
scale, take into account site-available natural and human resources, 
and are more labor- than capital-intensive. Under the Appropriate 
Technology Program, support is given to research on urban inno- 
vation; small-scale industrial technology; recycling, resource recov- 
ery, and conservation; rural revitalization and the small farm; food 
and nutrition; and the roles and impacts of appropriate technology 
on society, the economy, and technological development. Awards 
for fiscal year 1980 are summarized. Data includes the project title, 
the principal investigator/project director, performing organization 
and address, amount of funding, and effective date. Appendices 
provide the NSF Program Plan for Appropriate Technology, the 
NSF Program Solicitation for Small Business Innovation Research, 
and NSF program announcements. 
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2906 Nuclear Energy 
REFER ALSO TO CITATION(S) 29946, 30033, 30685, 31276, 31473 


30693 Plutonium connection: energy and arms, Salaff, S. 
Bulletin of the Atomic Scientists ; 36: No. 7, 18-23(Sep 1980). 

The opportunity to halt nuclear proliferation dims as com- 
mercial rivalries and disputes over the fast breeder reactor isolate 
the US from Japan and the Western world, and a solution to the 
radioactive waste problem becomes more remote. Strong political 
counterforces have slowed breeder reactor development and fuel 
reprocessing in the US while other countries proceeded with non- 
military reprocessing by the Purex method and commercial-size 
breeder reactors. The International Nuclear Fuel Cycle Evaluation 
(INFE) included 66 nations and five international organizations in a 
comparison and evaluation of fuel-cycle concepts in terms of eco- 
nomic, environmental, and weapons-proliferation issues. Alterna- 
tives to the Purex process include Civex processing and multina- 
tional spent-fuel-storage schemes. Only the Candu reactor has led a 
nation (India) to closing the fuel cycle to produce weapons-grade 
material and no weapon capability can be traced to nuclear power 
production. The Non-Proliferation Treaty seeks to reduce both the 
incentives and the opportunities for this to happen. Japan and West 
Europe question US motives for the six-year decline in US nuclear 
power plant ordering since US nuclear weaponry is tied to repro- 
cessing, but the US continues to supply over 75% of the enrich- 
ment services on the export market. The trend toward militariza- 
tion of the trilateral framework makes it inadequate to control pro- 
liferation and will continue to breed international crises as East- 
West relations deteriorate. 21 references. (DCK) 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 30795, 30860, 30877 
2910 Conservation 


REFER ALSO TO CITATION(S) 30712, 30725, 30726, 30760, 30768, 30787, 
30788, 30790, 30791, 30792, 30793, 30794, 30800, 30804, 30805, 30807, 30808, 
30814, 30820, 30821, 30853, 30864, 30879, 30883, 30889, 31508 


30694 (CONF-790346—) Conservation: energy manage- 
ment by design. (BDM Corp., Vienna, VA (USA)). 1979. 
Contract ACO1-77ET20368. 233p. NTIS, PC All/MF AO1. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

Separate abstracts are prepared for 17 papers presented at 
the conference. One paper had appeared previously in the appropri- 
ate DOE data base. (MCW) 


pe (CONF-790346—, pp 18p, Paper 5) Conservation: 
ergy management by design. Keynote address. Apodaca, J. 
1979. 79. NTIS, PC All/MF AOl1. 

From Conference on conservation: energy management by 
design; El] Paso, TX, USA (8 Mar 1979). 

Energy conservation concepts are discussed. The first con- 
cept noted is that efficient use of energy saves money and resources 
for everyone and for the future; the second concept notes that deci- 
sions for priorities in energy use must be jointly understood and 
made by the producer and consumer. Three main reasons why 
overall energy consumption rates have not been reduced are dis- 
cussed. These include: government decisions and utility practices 
have been slow in backing up voluntary actions with economic in- 
centives; the plans, assistance, and incentives for energy conserva- 
tion have been confined to a few sectors of the economy; and there 
has been a failure to set priorities of energy use and to match fuel 
souces with appropriate uses. It is concluded that conservation has 
to be sold before it reaches the consumer. (MCW) 


30696 (DOE/CS/40004—T12) TRW technical progress 
report, February-July 1977. (TRW, Inc., McLean, VA 
(USA)). 1977. Contract AC03-77CS40004. 3ip. NTIS, PC 
A03/MF AOl1. 

Progress in a program for identifying methods and policies 
for improving the effiency of the end use of energy in the US is 
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reported. This program includes evaluation of current and future 
energy supplies and consumption, energy policy, analysis, and stud- 
ies of thermal energy storage, fuel cells, potential production of 
methane from coal beds, and the efficiency of residential space 
heating equipment. (LCL) 


30697 (DOE/CS/69001—T2) Market factors feedback 
system of the pilot program of the Energy Extension Service. 
(Ragan (James) Associates, Pacific Palisades, CA (USA)). 
Apr 1978. Contract AC03-77CS69001. 140p. NTIS, PC 
A07/MF AO1. 

The market factors feedback system of the pilot program of 
the Energy Extension Service are described. The description con- 
tains the plans of the 10 pilot EES states and the DOE for operat- 
ing the system between December 1977 and March 1979. Chapter 
one contains the planned scope of the market factors feedback 
system during the pilot program: the target audiences, program 
services, likely topics of market factors feedback, and energy deci- 
sion makers. Chapter two presents how the market factors feedback 
system will operate over the pilot program period. Chapter three 
summarizes the roles and functions of DOE/EXT in supporting 
state EES market factors feedback operations and in evaluating the 
program. There are three appendices. Appendix A contains the 
market factors feedback plans of the pilot EES states. Appendix B 
describes how DOE/EXT will work with national-level energy de- 
cision makers on market factors feedback received from state EESs. 
Appendix C is the design for the formal evaluation of the market 
factors feedback component of the pilot EES program. (MCW) 


30698 (P—102-80-008) California Energy Demand 1980 
to 2000: revised forecast for consideration in the proceedings 
on the Third Biennial Report. Volume II. Detailed appendi- 
ces. (California Energy Resources Conservation and Devel- 
opment Commission, Sacramento (USA)). Nov 1980. 551p. 
ornia Energy Commission, Sacramento, CA. Order 
Number DE81903659. 
Data are presented on electric, natural gas demand forecasts 
for agriculture and industry. Residential and commercial sectors are 
also detailed. (PSB) 


30699 (TVA/OP/ECR—-81-19) Program summary. (Ten- 
nessee Valley Authority, Chattanooga (USA). Office of 
Power). Apr 1981. 45p. NTIS, PC A03/MF AOl1. 

The Tennessee Valley Authority has initiated energy conser- 
vation programs aimed at eliminating waste and to help consumers 
hold their overall energy use to the amount that is actually needed. 
An overview, features, status, and cost are discussed for research 
and demonstration programs and programs that have been imple- 
mented in energy conservation and management, solar applications, 
load management, and dispersed power production. (MCW) 


30700 Uncertainty: an argument for more stringent 
energy conservation. Craig, P.P.; Levine, M.D.; Mass, J. 
(Univ. of California, Davis). Energy (Oxford) ; 5: No. 10, 
1073-1083(Oct 1980). 

This paper approaches the uncertainty problem in a simple 
way, nevertheless one that provides considerable insight. The au- 
thors assume that future energy-price growth is characterized by a 
probability distribution, and calculate the optimal investment strat- 
egy for conservation investment given this uncertainty. The results 
are striking. Introduction of uncertainty leads to the conclusion that 
more conservation investment is desirable than would be made 
without uncertainty. The conclusion stems, in essence, from the ob- 
servation that the upside risk to the consumer resulting from unex- 
pectedly high energy prices is larger than the downside savings 
which would result from unexpectedly low energy prices. The au- 
thors argue that the essential results cannot be captured simply by 
carrying out sensitivity analyses on deterministic models. 4 refs. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 29947, 30695, 30714, 30721, 30727, 30845 


30701 (AD-A—091569) Army energy plan. (Deputy 
Chief of Staff for Logistics (Army), Washington, 
(USA)). 8 Aug 1980. 189p. NTIS, PC A09/MF AO1. 


29 ENERGY PLANNING AND POLICY 
2920 Supply, Demand, And Forecasting 


The Army Energy Plan describes the current and projected 
(to the year 2000) energy situation in which the Department of the 
Army (DA) must operate and summarizes those actions and pro- 
grams which have been developed and/or are needed to cope with 
those conditions. It addresses the Army goals, objectives, policies, 
and programs for all Army activities. World industrial growth 
during the past century has been characterized and hastened by the 
widespread availability of inexpensive energy, primarily petroleum. 
The Arab oil embargo of 1973 served to drive home a number of 
points, key among them being that the world’s principal oil con- 
sumers are not the major oil producers. The Middle East and 
Africa have an estimated 67 percent of the petroleum reserves 
while Western Europe and the Western Hemisphere have only 16 
percent. By most estimates, these reserves are expected to be ex- 
hausted within the next 70 years. In the year following the 1973 oil 
embargo, prices for petroleum rose threefold, signaling the end of 
the cheap oil. In the decade of the seventies, the price of imported 
crude oil has risen from $1.80 per barrel to an exorbitant $30.00 per 
barrel. The combined threats of exhaustion and high cost mandate 
the use of alternate sources of energy. The distribution of alternate 
sources of recoverable oil, such as tar sands and oil shale, favor the 
Western Hemisphere, but economical recovery techniques have not 
been developed. 


30702 (ANL/CNSV-TM—70) Guidebook for analysis of 
state-level economic impacts of an energy shortfall. Gunni- 
son, F. (Argonne National Lab., IL (USA)). Jun 1981. Con- 
tract W-31-109-ENG-38. 177p. NTIS, PC A09/MF AOl1. 
Order Number DE81027033. 

This guidebook is designed to assist state policymakers in es- 
timating the economic impacts of an energy supply shortfall. The 
guidebook does not contain state specific information, but outlines 
general procedures that can be tailored to specific state needs. 
Chapter 1 provides a user’s guide to the book as well as cautions 
concerning its use and potential accuracy. The second chapter de- 
scribes one general procedure for analyzing the possible economic 
impacts of an energy supply shortfall. The third chapter provides 
specific guidelines for constructing a simple model or first-order ap- 
proximation of some of the immediate economic impacts of an 
energy supply shortfall. Chapter 4 examines several different petro- 
leum supply shortfall scenarios comparing a base case with a 7% 
shortfall and a 14% shortfall. Then the analysis compares a short- 
fall affecting all sectors of the economy with one affecting private 
transportation alone. Thirdly, the chapter studies a shortfall affect- 
ing one state more severely than the rest of the nation. Each of 
those scenarios considers first-year and longer-term impacts. Final- 
ly, Chapter 4 analyzes the impact of restricting natural gas hook- 
ups for residential customers. The appendices provide further infor- 
mation on data sources, a survey of state-level models, and a de- 
tailed description of the state-level econometric model. 


30703 (PB—81-122277) LORENDAS model documenta- 
tion. Volume 3. Computer-based system design and operation 
(LORENDAS project modeling of long-range energy develop- 
ment and supplies). Rapoport, L.A.; Rohrer, M.W. (Virginia 
Polytechnic Inst. and State Univ., "Blacksburg (USA)). Apr 
1978. 60p. NTIS, PC A04/MF AOl. 

The analysis of a complex set of technical, economic and po- 
litical interactions is necessary in attempting to define the implica- 
tions of any given policy or technological alternative concerning 
energy developments or supplies. The need for analyzing these in- 
teractions between a multitude of variables motivated the develop- 
ment of a comprehensive mathematical modeling system, in linear- 
programming format, of the worldwide Long-Range Energy De- 
velopment and Supplies, referred to as the LORENDAS System. 
This computer-based system serves essentially to stimulate all the 
different operations and processes concerning the supply of energy, 
accounting for their technical and geographical interdependence 
and, also, their evolution through time. The present Prototype I 
version of the system encompasses the combination of the United 
States, Western Europe, and the principal oil exporting nations. 
Volume three presents in detail the design characteristics of the 
computer programs constituting the system and instructions for its 
operation. The complete listing of the model variables and equa- 
tions and the corresponding mnemonics structure also are included. 
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30704 Energy in a finite world: executive summary. Mc- 
Donald, A. Laxenburg, Austria; International Institute for 
Applied Systems Analysis (1981). 68p. 

Report by the Energy Systems Program Group of the Inter- 
national Institute for Applied Systems Analysis; Wolf Haefele, Pro- 


gram Leader. 
This report summarizes the results of a seven-year study 


conducted at IIASA in Laxenburg, Austria. The work, which in- 
volved over 140 scientists from 20 countries, aimed to provide new 
and critical insights into the international long-term dimensions of 
the energy problem. Given this objective, the 50-year period from 
1980 to 2030 was analyzed in detail, though parts of the study 
looked even further into the future. Geographically, all countries of 
the world were included - developed and developing, market and 
centrally planned economies. The results are described in Energy in 
a Finite World: Paths to a Sustainable Future published in 1981 by 
the Ballinger Publishing Company, Cambridge, Massachusetts, 
USA; more detail is provided in a second volume also from Bal- 
linger - Energy in a Finite World: A Global Systems Analysis. The 
picture that emerges is one of a world facing, during the 1980 to 
2030 period, what is anticipated to be the steepest ever increase in 
its population. Despite the resultant strains on the world’s physical 
resources, institutions, etc., it is concluded that the potential exists 
to provide the energy for a world in 2030 that is more prosperous 
than the world of today while supporting a population double that 
of 1975. 


30705 Energy in a finite world: a global systems analysis. 
Haefele, W. Cambridge, MA; Ballinger Publishing Compa- 
ny (1981). 837p. 

Report by the Energy Systems Program Group of the Inter- 
national Institute for Applied Systems Analysis. 

This study, which began in the summer of 1973, focused for 
the first two years on understanding and conceptualizing the 
energy problem. This led to the design of a set of energy models 
that were subsequently used for developing two scenarios - the 
principal tool of the quantitative analysis. This book, which was 
completed in December 1979, reflects work up to this date. The 
purpose of this book is not to advance the state of the art of a par- 
ticular discipline, but to look at each of the different aspects of the 
energy problem in a new way - to view them as an integral part of 
an overall pattern. The book is divided into 6 parts and a total of 
25 chapters. Part I, Introduction, states the problem. Part II, 
Energy Supply, contains a total of 6 chapters, namely: Fossil- 
Energy Resources; The Coal Option; The Nuclear Option; The 
Solar Option; Renewable Energy Sources; and A Review of 
Energy-System Considerations. Part III, Constraints, contains chap- 
ters entitled: Market Penetration; The WELMM Approach to 
Energy and Natural Resources; Energy and Climate; Risks and 
Standards in Energy Systems; and Constraints on Energy Supply: 
The Summary. In Part IV, Balancing Supply and Demand, chap- 
ters included are: The Analytical Approach; Two Scenarios De- 
fined; Interpretation of Scenario Projections; Energy Consumption 
and Conservation; Energy Supply and Conversion; Alternatives 
and Sensitivities; Economic Impacts; and Summary. In Part V, Per- 
spectives, the chapters are: Energy, Negentropy, and Endowments; 
New Old Technologies; Energy Densities, Land Use, and Settle- 
ment Patterns; and The Hard-Soft Controversy. Part VI, Assess- 
ments and Implications, has only one chapter, The Problem Revisit- 
ed, and was written by the Program Leader, Dr. Wolf Haefele. 


30706 Fuel choice and aggregate energy demand in the 
residential and commercial sectors. Cohn, S.M. (Oak Ridge 
National Lab., Tenn). Energy (Oxford) ; 5: No. 12, 1203- 
1212(Dec 1980). 

The energy demand response of the residential and commer- 
cial sectors to fuel price changes is of increasing importance to 
public policy makers. In this paper, the demands for energy in both 
sectors are examined separately using a refined data base. For each 
sector, a multinomial logit formulation is utilized, along with an ag- 
gregate demand equation to determine analytically short- and long- 
run fuel-price elasticities of demand for the major fuels consumed. 
It is found that increases in energy prices have a greater effect on 
energy demand in the commercial sector. Furthermore, in both sec- 
tors, raising electricity prices has a greater effect for conserving 
energy (both end-use and primary) than do equal price rises for nat- 
ural gas or heating oils. 18 refs. 
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2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 30681, 30682, 30696, 30717, 30723, 30759, 
30766 


30707 (DOE/EV/74010—T1) National Coal Utilization 
Assessment: project plan. (Aerospace Corp., Germantown, 
MD (USA)). Dec 1976. Contract AT03-76EV74010. 3p. 
NTIS, PC A03/MF AO1. Order Number DE81026725. 

ERDA is sponsoring a project entitled the National Coal 
Utilization Assessment. This document, the project plan for this as- 
sessment, contains an identification of the principal users and uses 
which represent the focus of the effort, a description of the require- 
ments, strategies and methods of the project implementation, and its 
schedule of performance. The Administrator for Environment and 
Safety (AES) has in place six national scientific laboratories cur- 
rently engaged in regional assessment programs covering the entire 
United States. With this resource and the defined need for the data 
and analysis from a coordinated assessment program for its manage- 
ment effort, AES has decided to initiate this assessment. Possible 
strategies include: the present RD and D and new research, siting 
patterns, interagency coordinations, planning guidelines, regulatory 
programs, monitoring options, and financial/growth management 
options. The implementation strategy of this project is to assess the 
impacts of increased coal utilization in the US, including the rela- 
tive impacts and consequences of alternative coal technology op- 
tions as functions of the level and geographic distribution of use 
from the present to the year 2020. This data, together with special 
assessments generic to environmental issues or to the technology, 
will be combined to: identify the principal health, safety and other 
social concerns, and the environmental constraints to the increased 
use of coal; clarify the options available to federal and state deci- 
sion makers which could mitigate the issues or resolve the prob- 
lems; and analyze the environmental consequences which would 
result from the selection of these options. This assessment is de- 
signed to meet the needs of three principal users: ERDA, state and 
regional agencies, and industry. 


30708 (PB—81-118028) New York State energy master 
plan and long-range electric and gas report. Volume 1. Execu- 
tive summary. Final report. (New York Energy Office, 
Albany (USA)). Mar 1980. 41p. NTIS, PC A03/MF AOl1. 

Partial listing of topic areas include: Scope and impact of 
planning process; Structure of master plan; State energy policies; 
Current and forecast energy requirements; Reshaping the state's 
energy future; Schedule for planning process. 


30709 (PB—81-118036) New York State energy master 
plan and long-range electric and gas report. Volume 2. Appen- 
dices. Final report. (New York Energy Office, Albany 
(USA)). Mar 1980. 165p. NTIS, PC AO8/MF AO1. 

A partial listing of contents includes: Summary of the plans 
of major energy suppliers; Forecast of New York state energy re- 
quirements; Economic impact analysis. 


30710 (PB—81-118044) New York State energy master 
plan and long-range electric and gas report. Volume 3. Final 
report. (New York Energy Office, Albany (USA)). Mar 
1980. 219p. NTIS, PC A10/MF AOI. 

A partial listing of contents includes: Policy context; New 
York state energy-use energy requirements, base case; Plan ele- 
ments--overview; Conservation; Research and development plan; 
Energy financing--Institutional changes; Impact of rising energy 
costs on low income households; Long-range electric and gas 
report. 


Congress and national energy policy: assessing the 
policymaking process. Kraft, M.E. (Univ. of Wisconsin, 
Green Bay). pp 37-59 of Environment, energy, public 
policy: toward a rational future. Axelrod, R.S. (ed.). Lex- 
ington, MA; D.C. Heath and Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

On July 15, 1979, President Jimmy Carter took his case for a 
rational energy policy to the American public. During 1977 and 
1978, the US Congress deliberated on President Carter's national 
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energy plan. Although the plan was comprehensive and national, 
Congress rejected its key elements. This chapter surveys the policy- 
making process in Congress and the various possible reasons for the 
failure of the plan. Although an optimistic attitude for the develop- 
ment of public support for a national energy future in US may be 
justified, perhaps a position of hopeful pessimism may be adopted. 
46 references. (DLC) 


30712 Role of local government in energy policy. Harri- 
son, D. Jr.; Shapiro, M.H. (Harvard Univ., Cambridge, 
MA). pp 131-152 of Environment, energy, public policy: 
toward a rational future. Axelrod, R.S. (ed.). Lexington, 
MA; D.C. Heath and Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

governments may play a role in enrgy conservation by 

reducing energy consumption in operating public buildings and by 
encouraging private citizens to reduce energy consumption. Such a 
role is generally small, although local circumstances affect the ef- 
fectiveness of federal and state programs. 27 references, 3 figures, 5 
tables. (DLC) 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 29931, 29932, 29946, 29949, 29950, 29951, 
29952, 29953, 29954, 29958, 30672, 30675, 30676, 30685, 30698, 30707 


30713 (LA—8936) Tar sand: a petroleum resource of the 
future. Aamodt, P.L.; Freiwald, J.G. (Los Alamos National 
Lab., NM (USA)). Jul 1981. Contract W-7405-ENG-36. 9p. 
NTIS, PC A02/MF A0O1. Order Number DE81028379. 

Tar sand deposits that are 7% bitumin by weight, more than 
10m thick, and less than 50m below the Earth’s surface now have 
potential for near-term development. The amount of recoverable 
crude oil in US deposits could offset US petroleum imports for 
about 10 to 15 years. A comprehensive program is needed to define 
the areas and characteristics of US deposits and to develop new ef- 
ficient and economical methods of in situ recovery, including ther- 
mal and nonthermal mobilization and combinations of conventional 
and novel extraction techniques. 


30714 (P—150-81-001) Administration of the state fuels 
set-aside. Annual report to the Legislature. (California 
Energy Resources Conservation and Development Commis- 
sion, Sacramento (USA)). Jan 1981. 84p. California Energy 
Commission, Sacramento, CA. Order Number DE81903672. 

In response to the oil embargo of 1973-74, the United State 
Congress passed, and the President signed into law, the Emergency 
Petroleum Allocation Act of 1973, PL 93-159. This law gave broad 
fuel regulation powers to the predecessor of the United States De- 
partment of Energy and allowed limited delegation of administra- 
tive authority to the states. During the embargo, California accept- 
ed the federal delegation to establish and operate a state gasoline 
set-aside. The set-aside allows state government to allocate a limit- 
ed amount of fuel directly to users experiencing a hardship or 
emergency caused by a fuel shortage. Originally the responsibility 
of the California Department of Conservation’s Division of Oil and 
Gas, in 1974-75 the program was transferred to the Resources 
Agency. After the effects of the embargo dissipated, the gasoline 
set-aside was not extensively used again until early 1979. This 
report is a detailed discussion of the Commission's administration of 
the state set-aside between March 1979 and January 1981. In light 
of pending fuel shortages, in March and April 1979 the Governor 
and the Energy Commission reactivated the gasoline set-aside and 
established a diesel set-aside. During the most recent 1979-80 short- 
age, the diesel set-aside was the most heavily used. It was exhaust- 
ed in July, August, and September of 1979. A comparable number 
of gallons were allocated from gasoline set-aside, but it is over five 
times the size of the diesel set-aside, and thus was never depleted. 
The Commission has received very few applications for propane 
set-aside. The majority of set-aside recipients are in the agricultural 
industry. More than half of all dicsel and one-quarter of all gasoline 
gallonage went to this sector. Many nonagricultural industry 
groups also apply for and receive set-aside. The construction indus- 
try, for example, is the largest second priority class. (DMC) 
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30715 Will oil imports be available: and at what price. 
Rustow, D.A. (City Univ. of New York, NY). pp 9-14 of 
Environment, energy, public policy: toward a rational 
future. Axelrod, R.S. (ed.). Lexington, MA; D.C. Heath and 
Company (1981). 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

The author first attempts to dispel some of the myths that 
sprang up during the energy crises in 1973-1974 and 1979-1980. 
OPEC has been the price setter not only for the global oil market 
but also (to some extent) for energy in general. The true problem is 
that there is an oligopolistic structure in the world energy market 
in which OPEC, non-OPEC oil exporters, the oil companies, coal 
and uranium producers, and the patent holders on shale-retorting 
and coal-liquefaction processes all participate. The author says the 
solution lies in smaller cars. (DLC) 


30716 International business conference: world energy 
outlook. Saint Louis, MO; Saint Louis University (1979). 
89p. (CONF-7911141—). 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

Proceedings of the meeting are published in this volume. 
Representatives of the USA, Kuwait, the European Community, oil 
industry, coal industry, government, and academia presented papers 
at the conference. Separate abstracts have been prepared for items 
within the scope of the Energy Data Base. (DMC) 


30717 OPEC: present and future responsibility. Jaffar, 
K.M. pp 2-9 of International business conference: world 
cst outlook. Saint Louis, MO; Saint Louis University 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

This article contains the text of the address given by the 
Kuwait Ambassador to the USA. It was pointed out that increasing 
oil prices alerted the people of the world to the depletable nature 
of oil. At the same time higher oil prices not only brought about a 
new awareness of the need for energy conservation, but also helped 
to expedite development of alternative energy sources. The price of 
oil was unjustly frozen at a very low level for twenty years while 
prices of other commodities were escalating. He also argued that 
the present high oil prices were prolonging the life span of oil in 
order to cushion the transfer period to Iternative energy sources, 
and to build a new economic base for OPEC countries in the post- 
oil era. 


30718 Washington legislative outlook on energy. Eagle- 


ton, T.F. pp 11-16 of International business conference: 
world energy outlook. Saint Louis, MO; Saint Louis Uni- 
versity (1979). 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

Senator Eagleton told the conference that the most traumat- 
ic effect of the new energy reality could be seen in the country’s 
industrial base. He cited that because of higher prices of oil, Ford 
Motor Company’s North American operations lost $1 billion in 
1979 and other automobile manufacturers laid off many workers 
throughout the country. He also mentioned that contrary to some 
critics, the windfall profit tax would not encourage oil companies 
to explore new production efforts, because the level of their profits 
are already high enough. 


30719 Coal's participation in world energy supplies. 
Quenon, R.H. pp 18-31 of International business conference: 
world energy outlook. Saint Louis, MO; Saint Louis Uni- 
versity (1979). 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

A brief summary of the current world energy situation is 
presented. The author forecasts that the decade of the 80's will see 
a continuation of growth in oil consumption. Although coal should 
play a much larger role as an alternative source of energy, coal 
production has been constrained by government regulation so that 
the US coal industry has been producing below capacity. Even ac- 
counting for expensive scrubbers to control air pollution, it would 
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be much cheaper not only for new power plants but also for exist- 
ing oil-fired power plants to switch to coal rather than oil or gas. 
The importance of coal to the world’s future energy supply is dis- 
cussed. (DMC) 


30720 Energy and the future: a corssroads for the world. 
McAfee, J. pp 35-44 of International business conference: 
world energy outlook. Saint Louis, MO; Saint Louis Uni- 
versity (1979). 

From International business conference on world energy 


om, © Louis, MO, USA (16 Nov 1979). . 
ulf Oil’s view of the global and US energy situation is pre- 


sented by a representative of that corporation. Three points are ad- 
dressed: the present situation, the President’s Actions, and the long- 
term solution. The author called for a global economic conference 
between oil-producting and oil-consuming countries in order to re- 
solve the chaotic energy supply situation. He indicated that a solu- 
tion to the world energy problem can be arrived at only by consul- 
tation and negotiation, not by unilateral action. He further indicated 
that the issue can be faced only by recognizing the global nature of 
economic and energy interdependence. It was pointed out that if 
OPEC embargoes or cuts back its production substantially, it could 
plunge the developed countries as well as the rest of the world into 
depression and chaos. This in turn would result in a loss of OPEC 
earnings, imperil their investments and set back their opportunities 
for development. 


30721 MIT world oil project outlook. Paddock, J.L. pp 

46-61 of International business conference: world energy 

outlook. Saint Louis, MO; Saint Louis University (1979). 
From International business conference on world energy 


outlook; St Louis, MO, USA (16 Nov 1979). 
A statistical model which forecasts world oil markets and 


gives international perspectives is discussed. It separates consumer 
countries from producing countries and also separates the various 
sectors within the countries that use the energy. According to the 
MIT statistical model of world oil supply and demand, price should 
gradually clear the market. However, in reality oil prices are ex- 
pected to follow an upward ratchetting pattern over time. The 
model focuses on the net demand on OPEC, and its impact on the 
price and GNP growth rate. The author's conclusion is that the 
Western countries will continue to depend on OPEC oil for the 
foreseeable future in spite of new supplies of alternative energy 
sources. 


30722 American petroleum problems and the future out- 
look. O'Keefe, W.F. pp 63-70 of International business con- 
ference: world energy outlook. Saint Louis, MO; Saint 
Louis University (1979). 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

The overall energy problems faced by the nation and the 
country’s energy future are briefly addressed in this presentation. 
Discussed are: the current energy situation; divisions; reasons for 
our energy dilemma; energy illusions; the 1980’s - a crossroad; 
future energy sources; energy planning; and reliance on the price 
system. The author mentioned that despite the recent oil embargo, 
the US has increased its dependency on imported oil and has not 
been successful in energy conservation efforts. He believes that the 
decision to decontrol crude oil was a major step in the right direc- 
tion to increase the supply of oil production and investments in the 
related fields. 


30723 European view of energy problems. Goppel, M. pp 
72-77 of International business conference: world energy 
outlook. Saint Louis, MO; Saint Louis University (1979). 

From International business conference on world energy 
outlook; St Louis, MO, USA (16 Nov 1979). 

The European view of the energy problem is presented in 
this article. Europe is dependent upon imported energy, particularly 
oil. Natural gas resources are limited and without new discoveries, 
production will soon peak. The stability of energy supplies is thus 
exposed to foreign events. To address problems in the world 
energy market, the European countries have limited their oil im- 
ports to the 1978 level of 9.4 million barrels a day. Resource devel- 
opment in other areas, particularly coal, is being undertaken. The 
author suggests that the energy issue, being a common problem, 
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should result in solidarity between industrialized countries in order 
to solve the problems and ensure the future of humanity. (DMC) 


2950 Hydrogen And Synthetic Fuels 


30724 (SERI/CP—633-1145, pp 33-37) Research and ad- 
vanced development sunfuels program. Corona, F. (Dept. of 
Energy, San Francisco, CA). Apr 1981. NTIS, PC A08/MF 
AOl. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

A programmatic overview of the program is presented. The 
ultimate goal of the program is to develop and implement technol- 
ogy that utilizes fuels and chemical processes integrated with solar 
thermal technologies that will affect the production of transportable 
fuels, industrial feedstocks, and chemicals by 1990. Intermediate ob- 
jectives of the program and program strategies are outlined. The 
program activities and planning schedule are given. (LEW) 
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REFER ALSO TO CITATION(S) 30113, 30114, 30116, 30551, 30672, 30674, 
30677, 30695, 30698, 30771 


30725 (CONF-790346—, pp 34p, Paper 1) Energy man- 
agement benefits through the consumer/utility interface. 
Peck, D. (Public Service Company of New Mexico, Albu- 
querque); Schilling, J. 1979. NTIS, PC Al1/MF AOl1. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

The traditional customer/utility relationship is examined by 
depicting the major communication channels from the customer to 
the utility and from the utility to the customer. Illustrations of 
Public Service Company of New Mexico’s and Arizona Public 
Service Company's average system profiles during the summer of 
1978 are presented to compare their differing seasonal demand rela- 
tionships. Trade-offs between first costs or fixed costs and operating 
costs or variable costs are discussed. Four test descriptions at APS 
briefly discussed are a residential time-of-day experiment, a supervi- 
sory load control experiment, air conditioning waste heat for hot 
water, and a demand reduction program. Four research programs 
at PNM briefly discussed are a solar water heating experiment; con- 
struction of 25 solar/load managed homes (HUB cycle 3 grant); 
construction of 5 SHAC demonstration homes; and a passive solar 
home project. (MCW) 


30726 (CONF-790346—, pp 14p, Paper 2) Conservation: 
energy management by whose design and at what cost. Wall, 
E.R. 1979. NTIS, PC A1l1/MF AO1. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

The role of energy planning and involvement is discussed at 
three levels: government, the utility industry, and the consumers. 
Legislative measures adopted in the 1970's dealing with public utili- 
ties are discussed. Potential partial relief from some of this expen- 
sive, regulatory overkill is briefly discussed. Legislation dealing 
with conservation is noted and a brief analysis of its impacts is 
made. Public perceptions of energy matters are discussed. (MCW) 


30727 (CONF-790346—, pp llp, Paper 3) Strategic 
planning for an electric utility in an era of uncertainty and 
capital constraints. De Simone, L.E. (San Diego Gas and 
Electric Co., CA). 1979. NTIS, PC Al1l/MF AOl1. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

The electric utility planning process from a historical per- 
spective is reviewed by identifying how planning has been done, 
how it is changing, and how it will be conducted in the future. Em- 
phasis is placed on factors which have necessitated a change in the 
last five years. (MCW) 
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30728 (DOE/CE—0007) Power and transmission-rate 
orders and related documents. Office of power marketing co- 
ordination: data compiled through December 1979. (USDOE 
Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC). Jul 1981. 145p. NTIS, PC A07/ 
MF AO1. Order Number DE81026903. 

Prior to the establishment of the Department of Energy, 
power from Federal projects was marketed by five power market- 
ing agencies under the Department of the Interior. These were the 
Alaska Power Administration (APA), the Bonneville Power Ad- 
ministration (BPA), the Southeastern Power 
Administration(SEPA), the Southwestern Power Administration 
(SWPA), and the United States Bureau of Reclamation(USBR). 
Under the ratemaking process, in effect prior to the establishment 
of DOE, the rates and charges for electric power by the then four 
power administrations were prepared by the individual Administra- 
tors subject to confirmation and approval by the FPC. The rates 
and charges for electric power marketed by the USBR, were sub- 
ject to final approval of the Secretary of the Interior. In 1977 the 
Secretary of Energy authorized the Economic Regulatory Adminis- 
tration (ERA) to confirm and approve all Federal power rate ad- 
justments proposed by the five power administrations, and in De- 
cember 1978 the Secretary of Energy, signed Delegation Order No. 
0204-33 which delegated to the Assistant Secretary for Resource 
Applications the authority to confirm, approve, and place in effect 
power and transmission rates on an interim basis and delegated to 
the FERC the authority to confirm and approve such rates on a 
final basis. The delegation order became effective January 1, 1979. 
This publication is a compilation of all rate orders issued by the As- 
sistant Secretary for Resource Applications during Calendar Year 
1979 under that delegation order. It also includes all final confirma- 
tions and approvals by the ERA and the FERC from October 1, 
1977, through December 31, 1979. For ready reference, also includ- 
ed are all delegation orders and departmental orders relating to 
Federal power marketing. 


30729 (DOE/EP/10004—1) Need for power and the 
choice of technologies: state decisions on electric power facili- 


ties. (American Bar Association, Washington, DC). Jun 
1981. Contract AC01-79RG10004. 221p. NTIS, PC A10/ 
MF AOl1. Order Number DE81025960. 

The findings and recommendations are presented of a study 
conducted by the American Bar Association’s (ABA) Special Com- 
mittee on Energy Law (SC) to assess decision-making processes at 
the state level regarding the licensing of electric generating facili- 
ties. The basic issues addressed in this report are the need for 
power and choice of technology: state decisions which directly in- 
fluence and affect the nation’s energy supply, and the tradeoffs in- 
volved in meeting energy demand. The areas of special emphasis 
included the legal mechanisms and regulatory procedures used to 
determine and resolve these issues. The effectiveness of state deci- 
sion-making was assessed, focusing on legal and administrative his- 
tories and accommodation of interests of concerned parties. Recent 
innovations to enhance the decision-making process were also as- 
sessed where applicable. No particular substantive results are advo- 
cated in the findings. The recommendations are broad in scope and 
include: to the greatest extent feasible, an appropriate state agency 
should determine the need for power and choice of technology in 
regular generic proceedings open for public participation; to com- 
plement the open planning process, states should require a fair, 
timely and dispositive certification process to judge the conformity 
of proposed new facilities with an adopted advance plan; the re- 
sponsibility for assessing and promoting energy conservation and 
less traditional sources of power should be vested in the same au- 
thority which plans and certifies new facilities; states should contin- 
ue to experiment with ways to identify and incorporate multi-state, 
regional, and national concerns in their planning for energy needs 
and in the construction of new energy facilities; and steps should be 
taken, e.g., the free flow of information among all participants, to 
assure basic procedural fairness without losing sight of the goal of 
reaching and enforcing decisions. (LCL) 


30730 (DOE/RG/06666—T1) Future powerplant avail- 
ability: improvement study. Final report. Hartnett, J.P. (Illi- 
nois Commerce Commission, Springfield (USA)). 1979. 
Contract AC01-78RG06666. 228p. NTIS, PC All/MF AO1. 
Order Number DE81027289. 
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This project consists of four tasks. The objective of Task I is 
to document and assess current Illinois Commerce Commission and 
utility practices concerning reliability planning for future units, and 
to identify and explain existing incentives and/or disincentives to 
the attainment of highly reliable new units. The Task II objective is 
to identify and analyze a number of candidate actions which the II- 
linois Commerce Commission could implement without a major 
overhaul of current policies, but which would have a definite, posi- 
tive effect on the reliability of future generating units. The Task III 
objective is to develop candidate regulatory policies, procedures, 
and practices which will promote cost-effective levels of reliability 
for future generating units. The Task IV objective is to provide in- 
formation to the extent possible regarding the general range of reli- 
ability available for new generating units above 200 MWe and the 
cost-tradeoffs associated with various levels of reliability. Task IV 
has as an additional objective to provide information regarding the 
potential impact of various future unit reliability levels on the State 
of Illinois in terms of capacity deferral, scarce fuel displacement, 
ratepayers and utilities. The results of this study indicate that reli- 
ability needs to be given great consideration in the certification of 
new power plants, that working with past performance data stand- 
ardized, design criteria can be developed which will enhance plant 
availability, and that there are demonstratable economic incentives 
for minimizing unanticipated forced outages. (LCL) 


30731 (DOE/RG/08073—T1Vol.1) Los Angeles electric- 
ity rate study. Final report. Acton, J.P.; Mitchell, B.M. (Los 
Angeles City Dept. of Water and Power, CA (USA); 
RAND Corp., Santa Monica, CA (USA)). 1980. Contract 
FC01-75RG08073. 676p. NTIS, PC A99/MF AOl1. Order 
Number DE81027827. 

This volume contains the following reports (with their publi- 
cation dates noted): Design of the Los Angeles Peak-Load Pricing 
Experiment for Electricity, November 1974; Peak-Load Pricing in 
Selected European Electric Utilities, July 1977; Lessons to be 
learned from the Los Angeles Rate Experiment in Electricity, July 
1978; Conducting a Survey Using the Client's Staff - Evaluation of 
Interviewer Performance in the Electricity Rate Study, September 
1979; The Los Angeles Senior Citizen Lifeline Electricity Rate, 
January 1979; Seasonal Electricity Demand and Pricing Analysis 
with a Variable Response Model, May 1980; Residential Electricity 
Demand under Time-of-Day Pricing - Exploratory Data Analysis 
from the Los Angeles Study, December 1980; Sample Selection in 
the Los Angeles Electric Rate Study, July 1979; British Industrial 
Response to Peak-Load Pricing of Electricity, February 1980; and 
Evaluating Time-of-Day Electricity Rates for Residential Custom- 
ers, November 1979. (LCL) 


30732 (DOE/RG/08073—T1(Vol.2)) Do time-of-use rates 
change load curves. (RAND Corp., Santa Monica, CA 
(USA)). May 1980. Contract FC01-75RG08073. 426p. 
NTIS, PC A19/MF AO1. Order Number DE81027842. 

This volume contains the following reports (with their publi- 
cation dates noted): Do Time-of-Use Rates Change Load Curves, 
May ‘80; Electricity Consumption by Time of Use in a Hybrid 
Demand System, Dec. ‘80; The Effects of Time-of-Use Rates in the 
Los Angeles Electricity Study, Oct. ‘80; Planning, Processing, and 
Analyzing Data for Residential Load Studies, June ‘80; The Move 
Towad Marginal Cost Pricing in Electricity, June ‘76; Selected 
Econometric Studies of the Demand for Electricity, No. ‘75; Eco- 
nomic Principles and the Structure of Electric Rates - Cost of Serv- 
ice, Allocation of Costs, and Rate Design, Nov. '75; Economic 
Modelling of Peak Electricity Demands, April '77; Electricity Rate- 
making - an Overview, May ‘77; Curtailment Ordinances as an Ap- 
proach to Electricity Shortages, Sept. '77; Charging Up for Electric 
Rate Reform, Nov. ‘77; and Electricity Prices and the Poor - What 
are the Effects and What Can We Do?, Mar. '80. (LCL) 


30733 (DOE/SF/01182—T6) Bases for the main thrusts 
in electric energy systems. (TRW, Inc., McLean, VA 
(USA)). 3 Dec 1976. Contract AM03-76SF01182. 13p. 
NTIS, PC A02/MF AO1. Order Number DE81024197. 

Past electric power generation and transmission methods 
used in the US to meet power demand, and future power system 
requirements to meet the needs of more power, produced from 
available energy sources and delivered at the least economic and 
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environmental cost are discssed. Ways in which the electric utilities 
can meet future requirements, i.e., improved generation technology, 
including dual-purpose power plants, dispersed generation and stor- 
age, and new conversion cycles using solar, wind and geothermal 
sources, and improved transmission and distribution systems are de- 
scribed. Four programs for insuring that the US electric energy 
system meet future demands in a reliable, efficient and environmen- 
tally accepted manner are proposed. (LCL) 


30734 (NP—22596) Electric-Utility Rate-Design Study: 
proceedings of the rate-design-study regional conferences. 
(Resource Planning Associates, Inc., San Francisco, CA 
(USA)). 21 Oct 1980. 556p. (CONF-8005161—). EPRI, Palo 
Alto, CA. Order Number DE81901974. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The initial paper, Introduction/Framework, to the confer- 
ences is presented by Leigh Hammond, North Carolina Utilities 
Commission. Papers by William Jefferson, Gulf State Utilities Com- 
pany and Rene Males, Electric Power Research Institute, contain 
concluding comments. A separate abstract was prepared for each of 
the other 26 papers. (MCW) 


30735 (NP—22596, pp 11-32) Cost and rates. Malko, 
J.R. (Electric Power and Research Inst., Palo Alto, CA). 21 
Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Matters concerning costing and rate design for electricity 
(The Great Rate Debate) are discussed. The impacts of the Debate 
on these issues are noted. An attempt is made to develop a frame- 
work that will define various issues in order to provide information 
for regulators of utilities to gain some better understanding of com- 
plex costs and rate problems. A structure for examining pricing by 
objectives provided by Dr. James Bonright and the aims of 
PURPA are discussed. Time-of-use and non-time-of-use pricing, 
marginal-costing, and accounting costs are discussed. Major find- 
ings from the Rate Design Study are noted. It is concluded that al- 
ternative accounting and marginal cost methods that have been de- 
veloped and applied address or satisfy, in varying degrees, alterna- 
tive-pricing objectives. (MCW) 


30736 (NP—22596, pp 33-69) Cost-based rates. Palmer, 
H. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA Oty 100. 

Time-differentiated accounting costs as a basis for time-of- 
use rates are discussed. Four methods that allocate energy-related 
costs in the same way are described. The first demand allocation 
method is called Probability of Contribution to Peak, developed by 
Dr. Howard Pifer. The thought there is that all demand costs 
should be charged to the peak-system demand and doled out in 
proportion to each customer’s contribution to that peak. The 
EBASCO method is strictly a supply-side method. It tends to break 
down the demand-related costs of the system into three main cate- 
gories - base plant, intermediate plant, and peak plant (BIP). The 
method developed by C.T. Main is a sophistication of the BIP 
method and is called Fuel Availability Dispatch. In this method, 
the capacity cost of each unit is distributed over the year in a pro- 
gressive allocation, first to months, then to days of the month, and 
finally to hours of the day. The Ernst and Whinney method called 
Recontracting for Capacity distributes each plant's fixed cost, based 
on the premise that the utility's customers may bid for or contract 
for the amount of capacity that they need throughout the year. 
This concept simulates the conditions that would exist in a free and 
competitive market which could set prices, determine output levels, 
and provide a normal return for equity holders. (MCW) 


30737 (NP—22596, pp 71-92) Cost and rates: marginal 
cost. Tennican, M. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Rate design is discussed with emphasis on time-of-use pric- 
ing. Situational factors are described to show their importance in 
determining whether to use time-differentiated or non-time-differen- 
tiated rates. Comments are made on time-differentiated accounting 
costs that provide perspective for some subsequent comments on 
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time-differentiated marginal-cost methods. Some differences in the 
available major marginal-costing methodologies are pointed out. 
The methodologies of Ernst and Whinney; Cicchetti; Gillen, and 
Snolensky; Gordian Associates; and the National Economic Re- 
search Associates are examined. It is concluded that, despite diffi- 
culties, both time-differentiated accounting cost and time-differenti- 
ated marginal-cost methods are practicable for rate making. (MCW) 


30738 (NP—22596, pp 93-115) Cost and rates. Uhler, 
R.G. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

In a discussion on the historical perspective of rate design, 
the contribution made by Leland Olds, a Commissioner at the Fed- 
eral Power Commission at the time of President Roosevelt is de- 
scribed. Pricing by objectives is discussed in detail and conserva- 
tion is deemed most important today. Cost-based rates (customer 
and utility acceptance, capacity and energy-cost trends, cost-based 
rated for load controls) are discussed. Costs varying by time of use 
and alternative-costing methods are discussed. Recommendations 
made are: that a course of action be chosen; adopt TOD rates selec- 
tively; sequentially monitor progress; make cost-benefit calculations 
prospectively; continually monitor the results of load management; 
and do the cost-benefit calculations over and over. (MCW) 


30739 (NP—22596, pp 117-131) Load research. Fitzpa- 
trick, G.L. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Load-research technicalities are presented in a nontechnical 
way. The reasons load research need be conducted and why load 
research must be performed are covered. Kinds of costs incurred 
by all the aspects of a load-research program are described. The 
transferrability of load-research information is discussed, and in- 
sights and guidance are offered. (MCW) 


30740 (NP—22596, pp 133-146) Load research. Whitney, 
D. (Los Angeles Dept. of Water and Power, CA). 21 Oct 
1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The traditional load research program at the Los Angeles 
Dept. of Water and Power, aimed at gathering the cost-of-service 
data necessary to design rates, is discussed. Then nontraditional 
load research is discussed, which is the measure of elasticities and 
customers’ responsiveness. The need for additional load research, 
problems with future load research, and special problems for small 
utilities are discussed. Slides were used throughout the speech. 
(MCW) 


30741 (NP—22596, pp 147-166) Load research. Abdoo, 
R.A. (Wisconsin Electric Power Co., Milwaukee). 21 Oct 
1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The experiences with load research at Wisconsin Electric 
Power Company are reviewed, and a schematic of the program is 
shown on a slide. Planning, equipment, reliability, commitment, 
software, and flexibility are presented as parts of a successful load- 
research program. Emphasis is placed on planning as being the 
most-important aspect, and this item is discussed at length. Mr. 
Abdoo’s opinion is that load research is a misnomer; that you are 
actually talking about a massive data collection, correction, and 
maintenance operation - as witness Wisconsin Electric’s 1000 meters 
installed with 4 data points per hour. 


30742 (NP—22596, pp 167-188) Load research. Leo, J. 
(Middle South Services, Inc., New Orleans, LA). 21 Oct 
1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Measures for a successful load-research program are noted. 
Some important uses for load research are outlined, and a case his- 
tory of how Middle South Services, Inc. plans to utilize load-re- 
search data is given. The requirements established by PURPA are 
briefly discussed. (MCW) 
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30743 (NP—22596, pp 189-205) Equipment for load man- 
agement. Schaefer, J. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Equipment used for load management is described. Options 
feasible for load management pointed out are remote control of 
loads (water heaters, air conditioners, irrigation pumps, space heat- 
ers, etc.); local control of loads (interlocks, clock timing); and time- 
of-use rates. Equipment needed to implement these options and ex- 
periences with the equipment are discussed. Costs of the equipment 
and evaluation methods for load-management options are detailed. 


(MCW) 


30744 (NP—22596, pp 207-232) Load control. Hart, P. 
(Arizona Public Service Co., Phoenix). 21 Oct 1980. EPRI, 
Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The on-site load-control experiences at Arizona Public Serv- 
ice Company are discussed. Details of a proof of concept test to 
search for a viable controller more sophisticated than a simple in- 
terlock and to determine the results of having the controller func- 
tion on demand at any time, as opposed to a timing limitation, are 
described. The proof of concept test continues with time-of-day 
demand/energy rates, with and without on-site controllers involv- 
ing about 240 customers. Information developed to date is discussed 
and some lessons learned are noted. (MCW) 


30745 (NP—22596, pp 233-254) Load control at Detroit 
Edison. McIntyre, R.L. (Detroit Edison Co., MI). 21 Oct 
1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Detroit Edison is engaging in many load-management pro- 
grams. The controlled water-heating program is described in detail. 
The aim of the program started in 1934, was to minimize the 
impact of water-heating load on system peaks and to provide 
water-heating service to customers at the lowest possible price. 
Control devices considered over the years are mentioned, but radio 
control was installed. The interaction of the controlled water-heater 
system with air-conditioning control and the effects of both of these 
controls on the distribution system are discussed. Brief comments 
are made on the load-management system hardware presently in 
use. (MCW) 


30746 (NP—22596, pp 255-274) Load management and 
controls. Browne, G.R. (New England Power Service Co., 
Westborough, MA). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Development of a plan called NEESPLAN at New England 
Power Service Company is described. The basic objective of 
NEESPLAN was to limit peak-demand growth to 1.9% with 
energy growth limited to 2.4% and to reduce reliance of foreign oil 
from today’s 78% to 10% by 1995. One of the more-specific pro- 
grams is an intensive load-management and conservation program 
which is addressed in the presentation. The relationship of load 
control to rate structure is examined. Predictions about load control 
are made. (MCW) 


30747 (NP—22596, pp 275-288) Customer attitudes. 
Kuestler, D.A. (Elrick and Lavidge, Inc., San Francisco, 
CA). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The importance of customer attitudes and opinions to utili- 
ties is discussed. Measurements of attitudes or understandings and 
acceptance are explained. Then, the author describes several types 
of customer surveys that Elrick and Lavidge has conducted for the 
Rate Design Study and for private clients including both investor- 
owned and public-power utiities. Acceptance of peak-load cycling 
of central air conditioners is discussed specifically. (MCW) 


30748 (NP—22596, pp 289-316) Time-of-use rate studies 
with residential customers. Miedema, A.K. 21 Oct 1980. 
EPRI, Palo Alito, CA. 
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From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Research Triangle Institute (RTI) is involved in a North 
Carolina Rate Deminstration Project and an analysis of time-of-use 
rates for residential customers for all of the 16 residential-rate-de- 
mionstration projects sponsored by DOE. The essential background 
and objectives of the time-of-use rate-demonstration projects that 
were undertaken by DOE are described. RTI's role in analyzing 
data from the projects and the broad results that RTI has devel- 
oped to date are described. Important factors that may affect the 
transferability of these results to other service areas are noted. 
Some critical factors affecting potential future designs of experi- 
ments - factors that may warrant consideration in responses to 
PURPA or in development of utility studies are mentioned. (MCW) 


30749 (NP—22596, pp 317-339) Customer response. 
Reynolds, S.P. (Pacific Gas and Electric Co., San Francis- 
co, CA). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Pacific Gas and Electric Company's experience with com- 
mercial and industrial time-of-use rates and the elasticity issues asso- 
ciated with those rates are discussed. Specifically, its marginal cost 
based, time-of-use average cost rate is reviewed. Its objectives and 
a measurement of the response that has been deduced from the 
impact of these particular rates are examined. These issues are then 
related to the Rate Design Study. Slides were used to illustrate the 
presentation. (MCW) 


30750 (NP—22596, pp 341-349) Load-management evalu- 
ation. Plummer, J. (Electric Power Research Inst., Palo 
Alto, CA). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Integrative analysis in relationship to PURPA and to rate 
design or load management is discussed. Its implication to institu- 
tional meaning is noted and cost-benefit analysis results of the Rate 
Design Study are reviewed. The initiation of the Load Management 
Model project at EPRI, efforts to add demand-side detail (load 
management options) to existing supply-side optimizing models, and 
an optimization model for generation expansion (also at EPRI) are 
explained. (MCW) 


30751 (NP—22596, pp 351-366) Load-management appli- 
cation and evaluation. Oatman, E. (Electric Power Research 
Inst., Palo Alto, CA). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The presentation focused on the decision-making process and 
the role of cost-benefit analysis in developing cost-effective load- 
management programs. The interface between the customer and the 
utility is examined. Analytical tools available and some specifics of 
work performed during the Rate Design Study are discussed. Ex- 
amples include: a method to evaluate the potential economic benefit 
of shifting load from on-peak to off-peak; a cost-benefit evaluation 
based on the use of a large linear-programming model; combina- 
tions of load-management options such as cycling of air condition- 
ers, thermal storage with heat pumps, and solar-assisted heat 
pumps; and the effect of reserve margin and cost to consumers of 
shifting-peak loads. Insights and guidances of cost-benefit evalua- 
tion are examined. (MCW) 


30752 (NP—22596, pp 367-393) Load management. 
Whyte, D. 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

management is pointed out as being an integral part of 

the utility planning process and the specific program at Southern 
California Edison Company is discussed. Cost-effective calculations 
at California Edison and an evaluation of the load-management pro- 
gram are described. It is noted that load-management can be used 
to reduce cost to customers and is utility-specific. (MCW) 


30753 (NP—22596, pp 395-414) Load management. 
Buden, L. (Dayton Power and Light Co., OH). 21 Oct 
1980. EPRI, Palo Alto, CA. 
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From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Load management as practiced at The Dayton Power and 
Light Company is discussed. The initial involvement with load 
management and the program at the utility are described. The plan- 
ning and organizing processes necessary and problems encountered 
in implementation are discussed. The necessity of continuing review 
of the results of the program and of the environment is emphasized. 
Many charts are included in the presentation. (MCW) 


30754 (NP—22596, pp 415-441) Load management. 
Berry, W.W. (Virginia Electric and Power Co., Richmond). 
21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Virginia Electric and Power Company's approach to load 
management is reviewed, including its history. The direct load- 
management program, which involved direct control of electric 
water heaters, is discussed. Also discussed is the indirect load-man- 
agement program, which centered on time-of-use rates for large 
residential customers. Results of an evaluation of the programs 
were used to develop several different load-management scenarios 
and to forecast the impact of implementing these scenarios on 
future growth rates. These modified forecasts for demand and 
energy were then used to develop future plant requirements. A 
load-shape model is currently being developed to assist in the fore- 
casting. An evaluation of net cost and benefits of large-scale imple- 
mentation is in progress to complete the cycle and the final step is 
to proceed to the regulatory review. (MCW) 


30755 (NP—22596, pp 443-452) Load-management evalu- 
ation. ete J.E. (Cal California Public Utilities Commission, 
San Francisco). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Load management as view in California encompasses mar- 
ginal-cost rate design, load cycling and other interruptible service, 
and a wide variety of utility- and customer-initiated conservation 
programs. These are summarized from a regulatory point of view. 
Time-of-use rates, load control and cycling equipment, marginal 
cost methodology electric rate structure reform, and load manage- 
ment through conservation are discussed. (MCW) 


30756 (NP—22596, pp 453-470) Load management. 
Fischer, R.F. (Michigan Public Service Commission, Lan- 
sing). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

A review of electric utility load management programs is 
presented and the potential for incorporation of load control con- 
cepts into utility operating phiolosophy is explored. Additional dis- 
cussion follows on what should and should not be done and how to 
do it. Specifically discussed are supply-management and load-man- 
agement efforts in Michigan and purposes of load management. 
(MCW) 


30757 (NP—22596, pp 471-498) Load management. Zie- 
linski, C.A. (New York State Public Service Commission, 
Albany). 21 Oct 1980. EPRI, Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

A brief description of load management as defined in New 
York is given. Regulatory goals are discussed which include three 
elements: setting just and equitable rates; seeking safe, reliable, and 
more environmentally benign utility service; and stimulating a util- 
ity to keep the total costs of service that must be incurred as low as 
reasonably possible. PURPA’s goals are discussed. The New York 
approach to load management and the limits of load management 
are discussed. (MCW) 


30758 (NP—22596, pp 499-519) Long-term outlook for 
the electric-power business. Corey, G.R. 21 Oct 1980. EPRI, 
Palo Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

The financial problems of the US electric-power industry are 
detailed and the causes of these problems are said to be inflation, 
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outmoded rate regulation, a sense of frustration, and a widespread 
inclination of people in the public forum to denigrate the industry. 
Four suggestions are made for dealing with the problems and their 
causes, namely: find ways to modify original-cost regulation so that 
it will work in an inflationary environment; maintain flexibility to 
accept new ideas; be able to mitigate the kind of needless regulation 
that restricts management options; and acting with reason. A fifth 
point - one for which the author proposes no solution - involves the 
attacks on middie management who have acted usually to the best 
of their ability with ever-charging health and safety regulations, but 
who are subsequently condemmed. The risk of destroying all busi- 
ness initiative is present. 


30759 (NP—22596, pp 533-540) Regulation and the elec- 
tric-utility industry. Swidler, J.C. 21 Oct 1980. EPRI, Palo 
Alto, CA. 

From Rate design study regional conference; San Francisco, 
CA, USA (May 1980). 

Contrast between present electric-utility conditions and the 
time when there were few rate cases (money was cheap and utili- 
ties were considered a prime investment) is made. Presently, most 
companies are on the edge of debt coverage, and stock dilution has 
proceeded so far as to warn of the possible early demise of the 
market for equities; increased rates are engulfed rapidly by infla- 
tion. Company deferrals and cancellations of new base-load capac- 
ity are taken for a combination of reasons, but there is great con- 
cern that at the end of the decade the country will be short of base- 
load capacity, especially nuclear and coal, and in desperation, utili- 
ties will be compelled to use oil-burning combustion turbines. Com- 
plexities of the utility regulatory system in the US are discussed. It 
is pointed out that PURPA is an example of the elaboration of the 
workings of federalism in an area of dual jurisdiction, where the 
states have traditionally exercised responsibility; although, because 
of the interstate nature of the electric power industry the Federal 
Government could, if it wished, take over some or perhaps all of 
the state functions. The legislation requires consideration by state 
regulators of various problems of national concern, without pre- 
scribing the results they must reach. (MCW) 


30760 Energy efficiency and the utilities: new directions. 
Westly, S. (ed.). San Francisco, CA; California Public Utili- 
ties Commission (1980). 203p. (CONF-8004162—). 

From Symposium on energy efficiency and the utilities: new 
directions; Stanford, CA, USA (18 Apr 1980). 

The central inquiry of this symposium was what role the 
nation’s utilities should play to encourage, and provide incentives 
for, energy conservation and efficiency. Five specific areas were se- 
lected as discussion topics: 1) the Utility Role in Solar; 2) the Util- 
ity Role in Conservation; 3) Load Management and Conservation 
Rate Design; 4) Cogeneration and Small Power Production; and, 5) 
New Directions for Utility Resource and Financial Planning. There 
was a panel (with moderator) of 3 to 5 members for each area, with 
a speaker introducing each session and a panel discussion following; 
also, there was a luncheon speaker each day: Dr. Daniel Yergin, 
co-editor of the Harvard Energy Study, Energy Future, on April 
18; and Mr. Amory Lovins, British Representative, Friends of the 
Earth, on April 12. The purpose of the symposium was to provide 
a forum for knowledgeable and influential people from a variety of 
backgrounds bearing on national energy policy to exchange ideas. 
To this end, the CPUC invited leaders from the financial communi- 
ty, the utility industry, state regulatory commissions, other federal 
state, and local governmental bodies, the academic and research 
communities, public interest groups, and the media. A thoughtful 
and provocative dialogue resulted thus this edited publication of the 
proceedings was arranged to reach a wider audience. 


30761 (PB—81-119778) Electric generation expansion 
analysis system. A progress report on Pri 1529. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Energy Lab.). Jun 
1980. 217p. NTIS, PC A10/MF AOl1. 

The Electric Generation Expansion Analysis System 
(EGEAS) is planned to provide a state-of-the-art flexible software 
system for electric utility capacity expansion planning which will 
utilize a common data base and control: program for both a set of 
core analysis alternatives and a set of modular, advanced feature 
packages. The system will be based upon selected existing operat- 
ing and capacity expansion software as well as upon software de- 
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veloped during the length of the contract. EGEAS is based upon 
two currently available but independent optimization packages 
GEM, (linear programming) developed at MIT and OPTGEN (dy- 
namic programming) developed by Stone and Webster Engineering 
Corp. In addition, EGEAS will utilize the operating system model 
SYSGEN developed at MIT. The complete EGEAS structure will 
incorporate a third optimization algorithm, Generalized Benders’ 
decomposition, and two other analysis options, Year-End Optimiz- 
ation and Prespecified Expansion Pathway as portions of the over- 
all system giving five analysis options. The data structure of the 
MIT GEM model will be expanded and evolved to be accessed by 
all five analysis options. 


30762 Forecasting electric utility fossil-fuel consumption. 
Uri, N.D. (DOE, Washington, DC). Energy (Oxford) ; 5 
No. 11, 1155-1162(Nov 1980). 

The objective of this analysis is to develop a model to fore- 
cast the consumption of fossil fuels by electric utilities on a month- 
to-month basis. A scheme is devised and implemented that attri- 
butes fossil-fuel generation (exclusive of coal) to the consumption 
of residual fuel oil, distillate fuel oil, crude oil, and natural gas. A 
multinomial logit specification is used whereby the share of each of 
these fuels is a function of relative prices, weather, time, seasonal 
factors, and extraneous influences (e.g. a coal strike). The results 
agree well with actual shares. 10 refs. 


30763 Ratemaking: the problem now is the art. Bower, 
R.S. pp 26-38 of Proceedings of the 1980 rate symposium on 
problems of regulated industries. Columbia, MO; University 
of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

Ratemaking as a science and an art are discussed in this arti- 
cle. A case study in electrical ratemaking involving distribution of 
revenus among classes and the development of rate structures for 
each class is presented. Data are included for: class cost of service; 
marginal running cost; marginal cost study-demand related costs; 
and revenue vs cost by class. (DMC) 


30764 Public utility regulation and the decade ahead. 
Perry, H. pp 99-105 of Proceedings of the 1980 rate sympo- 
sium on problems of regulated industries. Columbia, MO; 
University of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

The DOE is committed to strengthening the states rates in 
regulating public utilities. Since utilities are both major suppliers 
and consumers of energy, they constitute a unique sector of the 
energy economy and pose special opportunities and problems for 
public policy. Public energy policy for the 80’s is discussed in 
regard to utility regulation. (DMC) 


30765 Electricity pricing and national energy policy. 
Uhler, R.G. pp 122-130 of Proceedings of the 1980 rate 
symposium on problems of regulated industries. Columbia, 
MO; University of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

This paper examines the relationship between electricity 
pricing and national energy policy. Exphasizing the importance of 
achieving national objectives of conservation and efficiency, the re- 
search findings of four prestigious studies are reported. The policy 
recommendation of these groups that energy pricing should reflect 
marginal costs is contrasted with the recent decision of the Ontario 
Energy Board. 


30766 Progress with PURPA: the activities of Pacific 
Gas and Electric Company in meeting the requirements of 
Section 133 of the Public Utility Regulatory Policies Act of 
1978. Reynolds, S.P. pp 184-199 of Proceedings of the 1980 
rate symposium on problems of regulated industries. Colum- 
bia, MO; University of Missouri (1980). 

From 1980 rate symposium on problems of regulated indus- 
tries; Kansas City, MO, USA (10 Feb 1980). 

The purpose of this article is to discuss how a utility can 
comply with the procedural aspects of Section 133 of the Public 
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Utility Regulatory Policy Act (PURPA) and still meet the analytic 
and policy goals set forth by Congress. The progress of Pacific Gas 
and Electric (PG & E) in complying with federal and state require- 
ments is described. Also discussed are some of the activities PG & 
E has undertaken in innovative rate design and marginal costing 
that are conceptually related to Section 133. Examples of the use of 
Section 133 data are demonstrated in a variety of cases 

from Avoided Cost computations to the evaluation of the cost-ef- 
fectiveness of conservation and load management programs. Sec- 
tion 133 requires utilities to produce cost-of-service data in order to 
improve the state-of-the-art of ratemaking and advance current 
retail rate design. (DMC) 


30767 Load management in operation: a consumer-volun- 
tary program pays for the system in one hour. Rodemann, 
U.W. a DC; American Public Power Association 
(1980). 18p. (CONF- 8009170—2; CONF-781284—1). 

From American Public Power Association energy manage- 
ment and communications workshop; Myrtle Beach, SC, USA (30 
Sep 1980). 

The experience of the municipally owned electric utility in 
Albany, Georgia in setting up and operating a load management 
system with its related equipment for monitoring and controlling 
peak power demand for space conditioning and water heating in 
residential and commercial buildings is described. This experience 
demonstrated that consumers, given the opportunity to do some- 
thing about energy conservation and energy costs, are willing to do 
so without expectation of immediate, individual rewards, and that 
with the proper system design and equipment, load management 
can pay its way almost immediately, can provide the flexibility 
needed in these uncertain times, and can operate without discern- 
ible effect on consumers. In one peak demand hour (June 28, 1978, 
ending at 6:00 p.m.), the utility was able to reduce load enough to 
realize a savings of $541,500, $125,596 more than the system cost. 
In Albany, Georgia, load management is no longer a theory. It is a 
working solution that not only enables the utility to control costs, 
but also results in capabilities to better handle both power system 
emergencies and a wide range of possible future developments in 
the energy field, including changes in rate structures and fluctu- 
ations in power supplies. (LCL) 


2980 Consumption And Utilization 


REFER ALSO A CITATION(S) 30799, 30810, 30811, 30812, 30813, 30829, 
30831, 30850, 30851 


30768 (PB—81-800369) Fuel consumption: industrial, 
residential, and general studies. 1977-October 1980 (citations 
from the NTIS data base). Report for 1977-October 1980. 
Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). Nov 1980. 176p. NTIS PC NO1/ 
MF NOl. 

Citations of research on fuel supply, demand, shortages, and 
conservation through effective utilization are presented. A few ab- 
stracts pertain to energy consumption in the agricultural sector, fuel 
substitution, economic studies, and environmental concerns relating 
to energy consumption. Bibliographies on electric power consump- 
tion and fuel consumption by transportation also are available. 
(This updated bibliography contains 140 citations, 10 of which are 
new entries to the previous edition.) 
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REFER ALSO TO CITATION(S) 30112, 30121, 30122, 30125, 30126, 30127, 
30128, 30130, 30131, 30140, 30164, 30174, 30201, 30213, 30218, 30219, 30220, 
30221, 30222, 30232, 30233, 30235, 30244, 30248, 30251, 30252, 30267, 30324, 
30328, 30415, 30831, 30889 


30769 (CONF-810802—2) Information resources in the 
USA on new and renewable energy: a description and directo- 
ry. (Department of Energy, Oak Ridge, TN (USA). Techni- 
cal Information Center). 1 Jun 1981. 81p. NTIS, PC A05/ 
MF AOl1. Order Number DE81028867. 

From Conference on new and renewable energy sources; 
Nairobi, Kenya (Aug 1981). 

This report is a contribution of the United States of America 
to preparations for the 1981 United Nations Conference on New 
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and Renewable Sources of Energy. It describes the production dis- 
semination, and availability of US scientific and technical informa- 
tion about new and renewable energy resources, the policy frame- 
work within which the technologies are developed, and the roles of 
public and private sectors. It also contains a directory of sources of 
additional information - printed material, computerized data bases, 
institutional services, and personal contacts - about the use of new 
and renewable energy. This report was prepared through the assist- 
ance of the Department of Energy’s Technical Information Center, 
with funding and guidance from the Department of Energy and 
advice from an Interagency Task Force led by the Department of 
State. Inquiries about its contents should be addressed to the US 
Department of Energy, Technical Information Center, P.O. Box 62, 
Oak Ridge, TN 37830. 


30770 (DOE/CE—0017) USA: living with the sun. Col- 
lins, K.; Kepler, E.; McBride, J.; Rucker, C.; Sesso, J. (Na- 
tional Center for Appropriate Technology, Butte, MT 
(USA)). Jul 1981. Contract APO1-811A10191. 3lp. NTIS, 
PC A03/MF AO1. Order Number DE81027832. 

This illustrated brochure describes and shows renewable 
energy demonstration projects across the country. (MHR) 


30771 (DOE/ET/29372—1) Concepts for design of an 
energy-management system incorporating dispersed storage 
and generation. Kirkham, H.; Koerner, T.; Nightingale, D. 
(Jet Propulsion Lab., Pasadena, CA (USA)). 15 Apr 1981. 
Contract AI01-79ET29372. 131p. NTIS, PC A0O7/MF AOl1. 
Order Number DE81028371. 

New forms of generation based on renewable resources must 
be managed as part of existing power systems in order to be uti- 
lized with maximum effectiveness. Many of these generators are by 
their very nature dispersed or small, so that they will be connected 
to the distribution part of the power system. This situation poses 
new questions of control and protection, and the intermittent nature 
of some of the energy sources poses problems of scheduling and 
dispatch. This report assumes that the general objectives of energy 
management will remain unchanged and discusses the impact of dis- 
persed storage and generation on some of the specific functions of 
power system control, and its hardware. 


30772 Biomass: the energy source with growing potential. 
Sacks, T. Electrical Review International ; 208: No. 5, 16-17(6 
Feb 1981). 

In the intensifying search for renewable sources of energy, 
the potential of the energy trapped in organic matter by photosyn- 
thesis is being rediscovered. It has been estimated that by the turn 
of the century biomass could supply Europe with about 10 per cent 
of its energy needs - a similar proportion to that produced by nu- 
clear power plants. 
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REFER ALSO TO CITATION(S) 31062 


30773 (ANL/MHD—80-10) Technical support for open- 
cycle MHD program. Progress report, April-June 1980, Doss, 
E.D. (ed.). (Argonne National Lab., IL (USA)). Aug 1980. 
Contract W-31-109-ENG-38. 78p. NTIS, PC A05/MF AO1. 
Order Number DE8 1028476. 

The support program for open-cycle MHD at Argonne Na- 
tional Laboratory is developing the analytical tools needed to in- 
vestigate the performance of the major components in the com- 
bined cycle MHD/steam power system. The analytical effort is 
centered on the primary components of the system that are unique 
to MHD and also on the integration of these analytical representa- 
tions into a model of the entire power producing system. The pres- 
ent project activities include modeling of the combustor, MHD 
channel, diffuser, radiant boiler, secondary combustor, steam tur- 
bine, and air heater. In addition, these models are combined into a 
model of a complete system that is at present, capable of carrying 
out optimizations of the entire system relative to either thermody- 
namic efficiency or cost of electrical power. Also, in support of 
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other aspects of the open-cycle program, test plans are developed 
and facility and program reviews are provided upon request in sup- 
port of the needs and requirements of the DOE/MHD Division. 


30774 (DOE/ET/10775—T1) Characterization of open- 
cycle coal-fired MHD generators. 14th/15th quarterly techni- 
cal progress report, February 1-July 31, 1980. Wormhoudt, 
J.; Yousefian, V.; Weinberg, M.; Kolb, C.; Martinez-San- 
chez, M.; Cheng, W.; Bien, F.; Dvore, D.; Unkel, W.; Stew- 
art, G. (Aerodyne Research, Inc., Bedford, MA (USA)). 
Sep 1980. Contract ACO1-76ET10775. 64p. NTIS, PC 04/ 
MF AOl1. 

The successful design of full-scale, open-cycle, coal-fired 
MHD generators for baseload electrical production requires a de- 
tailed understanding of the plasma chemical and plasma dynamic 
characteristics of anticipated combustor and channel fluids. Prog- 
ress in efforts to model the efficiency of an open-cycle, coal-fired 
MHD channel based on the characterization of the channel flow as 
well as laboratory experiments to validate the modeling effort as 
detailed. In addition, studies related to understanding arcing phe- 
nomena in the vicinity of an anode are reported. 


30775 (DOE/ET/15529—T2) MHD-generator electode 
development. Quarterly report for January-March 31, 1981. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). Jun 
1981. Contract ACO1-79ET15529. 80p. NTIS, PC AOS/MF 
AO1. Order Number DE81028538. 

The objective of this program is to develop economic MHD 
electrode and insulator designs that will sustain long term open- 
cycle MHD generator operations. Emphasis within this program is 
directed towards the understanding and development of cold metal- 
lic electrodes which are alternatives to the continued use of plati- 
num as an anode clad material. Results of laboratory screening tests 
are presented for materials previously tested by AVCO and for 
other available commercial alloys. Results of anode arc tests are 
compared to observations from electrodes tested in an MHD gener- 
ator. Laboratory electrochemical corrosion testing has been con- 
ducted at two temperatures in molten salts. Initial results from these 
tests are reported and analyzed. Fabrication of two commercial 
alloys with 7% platinum included was accomplished and electro- 
chemical testing performed. A superior high temperature perform- 
ance was noted. WESTF facility checkout and activation oper- 
ations have been completed and facrication of the base copper elec- 
trode test section is reported. Detailed engineering and test plan- 
ning activities in support of WESTF tests are reported. 


30776 (DOE/ET/15601—T2) Testing and evaluation of 
heat recovery/seed recovery. Quarterly technical progress 
report, March, April, May, June 1980. Wehr, A.G.; Wade, 
M.L.; (eds.). (Mississippi State Univ., Mississippi State 
(USA). MHD Energy Center). Jul 1980. Contract ACO02- 
80ET15601. 159p. NTIS, PC AO8/MF AO1. Order Number 
DE8 1027443. 

Mississippi State University has constructed a Test Stand 
that can simulate MHD environments, and this facility was used to 
study the effect of combustion stoichiometry and secondary com- 
bustion on nitrogen oxide generation, heat transfer, and gas stream 
properties. Mathematical models are being developed and evaluated 
for the heat transfer in hot-wall test sections, and the prediction of 
NO/sub x/ levels generated during hydrocarbon combustion. Radi- 
ant boiler test sections have been built for the Test Stand, and a 
radiant boiler test system has been designed to provide water/steam 
at the proper temperature and pressure for the test sections. Pack- 
aged microprocessor-controlled diagnostic instrumentation is being 
developed, constructed, and evaluated for use in characterizing 
MHD system parameters. The instrumentation includes a two-color 
pyrometer, sodium line reversal system, laser transmissiometer and 
a laser doppler velocimetry system. Work is also underway to uti- 
lize a Coherent Anti-Stokes Raman Spectroscopy (CARS) system, 
an optical nitric oxide detection system, and a particle size distribu- 
tion system. 


30777 Comparison of use of Hottel chart and the zone 
method for radiative heat transfer in our open cycle MHD ra- 
diant boiler. Sistino, A.J. (Argonne Natl Lab, Ill). American 
Society of Mechanical Engineers, [Paper] ; No. 80-HT-44, 1- 
10(Jul 1980). 
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Two methods are used to calculate the temperature profile 
in the radiant boiler of an open-cycle MHD system. The results of 
the two methods are compared. For temperatures at the exit of the 
boiler, the results differ by 150 K. The effect on NO/sub x/ decom- 
position is given for the temperature profile determined by each of 
the two methods of calculating radiative heat transfer. 7 refs. 


3003 Thermoelectric Generators 


30778 (DOE/ET/33003—T4) 900-755 degradation model 
for an RTG with a silicon-germanium thermopile. Stapfer, G 
(Jet Propulsion Lab., Pasadena, CA (USA)). Sep 1976. Con- 
tract AI03-76ET33003. 76p. NTIS, PC A0O5/MF AOl1. 
Order Number DE81025714. 

This report describes the RTG degradation mechanisms 
which have been identified as occurring in thermoelectric power 
generating systems that use the alloy of silicon germanium as the 
thermoelectric material and that incorporate a multifoil thermal in- 
sulation system. The synergetic effects of all of the identified degra- 
dation mechanisms are determined by a computer code, DEGRA, 
which calculates the available generator output power as a function 
of generator operating time. 


30779 (DOE/ET/33003—T5) Copper-selenide system, P- 
Type TPM-217. Stapfer, G. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Apr 1977. Contract AI03-76ET33003. 23p. 
S, PC A02/MF A01. Order Number DE81025715. 

Thermoelectric properties of P-Type copper selenides for 
use with N-Type gadolinium-selenide alloys in radioisotope thermo- 
electric generators for spacecraft power supplies are reported. 
(WHK) 


30780 (DOE/ET/33003—T6) Program of thermoelectric 
generator testing and RTG degradation mechanisms evalua- 


tion. Progress report No. 38. Lockwood, A.; Shields, V. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Nov 1980. Contract 
AI03-76ET33003. 46p. NTIS, PC A03/MF AO1. 

The n-type gadolinium selenide legs after 17,500 hours con- 
tinue to show reasonable agreement with the 3M Co. published 
thermal conductivity data. Weight loss for both coated and uncoat- 
ed Si-Ge material produced by G.E. are reported. No significant 
discrepancies with the results previously obtained on R.C.A. mate- 
rial from the MHW program have been found. Thermal conductiv- 
ity measurements are also in agreement. The remaining MHW gen- 
erator on test, Q1-A, has accumulated 26,800 hours and perform- 
ance remains stable. The performance of the 18 couple modules S/ 
N-1, S/N-2, and S/N-3 to date is summarized. Telemetry data indi- 
cate no changes in the trends of degradation of LES 8 and 9 and 
the Voyager RTGs. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 30696, 30897 


30781 (BNL—29821) Electrocatalysis at oxide-covered 
metal electrodes. Gottesfeld, S.; Rishpon, J.; Srinivasan, S. 
(Brookhaven National Lab., Upton, NY (USA); Tel Aviv 
Univ. (Israel). t. of Chemistry). 1981. Contract AC02- 
76CH00016. 18p. (CONF-8105105—1). NTIS, PC A02/MF 
A01. Order Number DE8 1027650. 

From Symposium on electrocatalyis; Minneapolis, MN, USA 
(10 May 1981). 

Thick oxide layers grown electrochemically on Rh, Ir, Ru 
and their alloys exhibit electrocatalytic properties associated with 
an internal redox process. For simple faradaic processes at the Rh/ 
Rh oxide electrode it is shown that the rates of charge transfer and 
transport depend critically on the interaction between the redox 
couples in solution and in the oxide at the oxide electrolyte inter- 
face. The phenomenon of anodic activation found for the o.e.r. at 
Ru and Ru alloys is shown to be associated with film growth (mon- 
itored optically) and with the enhaucement of the internal redox ac- 
tivity in the oxide. 
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30782 (DOE/ET/11319—T3) Development of molten- 
carbonate cells for power generation. Six-months prog- 
ress report, August 15, 1977-February 15, 1978. (General 
Electric Co., Schenectady, NY (USA). Corporate Research 
and Development t.). Mar 1978. mtract ACO02- 
77ET11319. 192p. NTIS, PC AO09/MF A0O1. Order Number 
DE81026172. 

Progress is reported on a Phase I effort which has as its ob- 
jectives the development of promising concepts to circumvent a 
number of outstanding technical challenges in molten carbonate 
fuel cell technology and the better definition of the operating limits 
of molten carbonate fuel cells and power plants based thereupon. 
Emphasis has been on system definition and understanding, fuel cell 
and test stand design, procurement, and construction, and electro- 
lyte tile fabrication development. In addition, molten carbonate fuel 
cells have been operated using components designed and fabricated 
(except electrodes) at General Electric. Specific accomplishments 
include the completion of a survey of coal gasification processes 
(with emphasis on characteristics relevant to full cell integration), 
system integration studies, fuel gas and electrolyte chemistry stud- 
ies, and the development of a parametric fuel cell model. Electro- 
lyte tile composition synthesis has centered upon the composition 
60 w/o (62 m/o Liz COs + 38 m/o Kz COs) + 40 w/o LiAIO,; 
electrolyte tiles have been fabricated in sizes up to 10 1/2” square 
by hot pressing. Fuel cell hardware incorporating 2” square and 3” 
square electrolyte tiles, respectively, has been designed and operat- 
ed. 


30783 (DOE/ET/11322—T4) Performance model for 
molten-carbonate fuel cells. ly report, 5 January-5 
April 1979. Wilemski, G.; Wolf, T.; Bloomfield, D.; Finson, 
M.L.; Pugh, E.R.; Wray, K.L. (Physical Sciences, Inc., 
Woburn, MA (USA)). 1979. Contract AC02-78ET11322. 
67p. NTIS, PC A04/MF AOl1. 

Progress on the development of a performance model for 
molten carbonate fuel cells is reported. Key physical and chemical 
phenomena being modeled include mass transport, ohmic losses, 
electrode kinetics, fuel and oxidant utilization, gas phase convective 
heat transfer and inplane heat conduction through cell hardware. 
Numerical schemes have been developed and programmed to cal- 
culate overpotential versus current density curves for individual 
electrodes, the cell current density distribution, and the cell tem- 
perature distribution. 


30784 (DOE/ET/11325—T1) prs nrering: B. of heavy 
oils for the production of fuel-cell quality fuels. Final techni- 
cal report, September 30, 1977-September 30, 1978. Jarvi, 
G.A.; Camara, E.H.; Marianowski, L.G.; Lee, A.L.; Vasil, 
D.R.; Oberle, R.D. (Institute of Gas Lig a 
IL (USA)). 1978. Contract AC02-77ET 11325. 115p. (SA 
1558-4). NTIS, PC A06/MF AOI. 

Progress is reported on a program to establish whether 
heavy oils such as No. 4 or No. 6 fuel oil can be hydrogasified or 
hydrotreated to produce a steam-reforming feed suitable for use in 
an integrated fuel cell power generation facility. Hydrogasification 
data show that methane is the major gas product, along with a cer- 
tain amount of coke formation. The liquid product was similar to 
the feed oil indicating that the oil did not fully enter the reaction. 
The hydrotreating apparatus was fully tested and proved to be 
operational. A trial run on No. 4 fuel oil using a Ni/MoOs 
hydrodesulfurization finishing catalyst showed very good sulfur re- 
moval to the gas phase, along with substantial reduction of specific 
gravity in the liquid product over the feed oil. Whereas the coke 
formation during hydrogasification is a clear disadvantage, further 
testing is required of the hydrotreating catalysts to determine quan- 
titatively how efficient the sulfur removal can be and how amena- 
ble steam reforming the hydrotreated oil will be. 


(EPRI-EM—1936) Effect of alternate fuels on the 
performance and economics of dispersed fuel cells. Final 
report. Buggy, J.J.; Krasicki, B.R.; Lance, J.R.; Pierce, B.L.; 
VanBibber, L.E. (Electric Power Research Inst., Palo Alto, 

CA (USA)). Jul 1981. 187p. NTIS, PC A09/MF "AOI. 

An assessment of the effects of alternative fuels-natural gas, 
coal-derived medium-Btu gas, methanol, ethanol, and naphtha-on 
the performance and economics of conceptual phosphoric acid fuel 
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cel (PAFC) power plants is presented. Analysis of (1) properties of 
typical examples of these fuels; (2) PAFC requirements for prelimi- 
nary specification for fuel processing systems; and (3) vendor-sup- 
plied cost, performance, and operational data on fuel processing 
systems to define ten PAFC power plant configurations utilizing 
the five alternative fuels is described. 


30786 Method of preparing a sintered lithium aluminate 
structure for containing electrolyte. Kinoshita, K.; Sim, J. W. 
(to Department of Energy). US Patent 4,251,600. 17 Feb 
1981. Filed date 27 Dec 1979. vp. 

A porous sintered tile is formed of lithium aluminate for re- 
taining molten electrolyte within a fuel cell. The tile is prepared by 
reacting lithium hydroxide in aqueous solution with alumina parti- 
cles to form beta lithium aluminate particles. The slurry is evapo- 
rated to dryness and the solids dehydrated to form a beta lithium 
aluminate powder. The powder is compacted into the desired shape 
and sintered at a temperature in excess of 1200 K. But less than 
1900 K. To form a porous integral structure that is subsequently 
filled with molten electrolyte. A tile of this type is intended for use 
in containing molten alkali metal carbonates as electolyte for use in 
a fuel cell having porous metal or metal oxide electrodes for burn- 
ing a fuel gas such as hydrogen and/or carbon monoxide with an 
oxidant gas containing oxygen. 
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REFER ALSO TO CITATION(S) 30768 


30787 (CONF-790346—, pp 8p, Paper 8) Texas Instru- 
ments’ role in energy management. Van Riper, E. (Texas In- 
struments, Inc., Dallas). 1979. NTIS, PC Al1/MF AOl1. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

Two control systems for energy management, manufactured 
by Texas Instruments, are described. The flexibility of the S5TI 
system is reviewed and its capabilities are discussed. The Program 
Master 550 features 3-mode feedback loop control, math features, 
the same logic features as the STI, and complete data handling ca- 
pabilities. It is a dual-based microprocessor system. Some specific 
information on the STI energy management real time clock pro- 
gram and its use as a power demand control is given. (MCW) 


30788 (CONF-790346—, pp 8p, Paper 11) Energy con- 
servation through controls design. Paoluccio, J. (Joseph Pao- 
luccio-Consulting Engineers, San Diego, CA). 1979. NTIS, 
PC Al11/MF AOI. 

From Conference on conservation: energy management by 
design; El] Paso, TX, USA (8 Mar 1979). 

A synopsis, supplemented with various graphs, describes 
Dead Band Control Strategy; a Dead Band Control Guide; and 
Computer Modeling. Computer modeling was used to predict rela- 
tive energy consumption for buildings and control strategies ad- 
dressed in the Dead Band Controls Guide on installation, operation, 
and maintenance estimating aid. Climatic zones analyzed were San 
Diego, Great Lakes (Illinois), and Pensacola. (MCW) 


30789 (DOE/CS/10045—T3) Projecting regional poten- 
tials for cost-effective energy conservation and renewable re- 
source applications: a feasibility study. (Natural Resources 
Defense Council, Inc., San Francisco, CA (USA)). 1980. 
Contract FG03-79CS10045. 52p. NTIS, PC A04/MF AO1. 

The feasibility is discussed of preparing an instruction 
manual that would enable a modeler in a particular region to set up 
a calculation method for predicting energy use. Such a manual 
would concern itself primarily with the three energy-consuming 
sectors most relevant to utilities’ demand projections. Data requrie- 
ments for each of the three sectors (residential, commercial, and in- 
dustrial) are described and some initial guidance is provided as to 
how these needs can be filled. The methods for separate calcula- 
tions of energy consumed by each end use in each sector are de- 
scribed. Each end use is discussed separately for the residential 
sector, but only in aggregate for the commercial and industrial sec- 
tors. (MCW) 
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30790 (DOE/CS/20205—T10) Revised BCS resource-al- 
location ‘methodology. Final report. (Energy and Environ- 
mental Analysis, Inc., Arlington, VA (USA)). 19 Sep 1979. 
Contract AC03-77CS20205. 202p. NTIS, PC A10/MF AOl1. 
An evaluation of the methodology of the Resource 
Allocation’s Model (RAM), developed to assist in developing an ef- 
ficient research, development, and demonstration program for 
energy conserving technologies in the residential and commercial 
sectors, is presented. This evaluation begins by classifying the tech- 
nologies according to the markets in which they will compete once 
they are commercialized. Within each market group, the probable 
costs of the new technologies are compared to the cost of the com- 
petitive conventional product. This information is used to calculate 
the expected energy savings of each portfolio of projects. Portfolios 
are then ranked in order of increasing energy savings, and estimates 
made of the value of various levels of funded research in each func- 
tional use area. Finally, successful portfolios in different market 
groups are compared in a similar manner in order to identify the 
most efficient comprehensive portfolio at each research funding 
level. Section 2 describes the original methodology and presents 
some of the modifications that were made during this task. Section 
3 discusses the specific changes that were made, including improve- 
ments to the model as well as the development of more reliable 
data. The revised methodology is then applied to one market group 
to demonstrate its capabilities and limitations. Section 4 includes a 
summary of the results and an updated set of RAM runs. The final 
section discusses the limitations of the modified methodology and 
describes the aspects of RAM that need further development. 


30791 (DOE/CS/20205—T11) RAM2 resource-allocation 
methodology. Final report. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA)). 1 Nov 1978. Con- 
tract AC03-77CS20205. 63p. NTIS, PC A04/MF AOl1. 

The development of the Division of Buildings and Commu- 
nity Systems Resource Allocation Model RAM2 is described. The 
model provides a means of comparing the energy savings of various 
research portfolios which provide the greatest savings at various 
levels of research funding. The details of the methodology for these 
analyses are presented in Section 1. Section 2 presents an example 
application of the RAM2 methodology. Seven market groups are 
analyzed. Development of the inputs and results of the RAM2 runs 
are presented. (MCW) 


30792 (DOE/CS/20205—T12) Retrospective (in-process) 
project evaluation system. Final report. (Energy and Envi- 
ronmental Analysis, Inc., Arlington, VA (USA)). 20 Dec 
1978. Contract AC03-77CS20205. 106p. NTIS, PC A06/MF 
AOl. 

The retrospective evaluation methodology is being devel- 
oped to monitor progress in energy conservation projects and to 
evaluate their success at completion. The criteria for evaluation will 
vary according to the project, the anticipated role that the federal 
government expects to play in development and commercialization, 
and the level of technology development. Evaluation guidelines are 
presented and their application is illustrated using a residential 
water heater refit kit; energy conservation in restaurants; and a na- 
tional infrared thermography program. (MCW) 


30793 (DOE/CS/20205—T13) Threshold evaluation data 
revision and computer program enhancement. Final report. 
(Energy and Environmental Analysis, Inc., Arlington, VA 
(USA)). 27 Feb 1979. Contract AC03-77CS20205. 120p. 
NTIS, PC A06/MF AO1. 

The Threshold Evaluation System was developed to assist 
the Division of Buildings and Community Systems of the Depart- 
ment of Energy in performing preliminary evaluation of projects 
being considered for funding. In addition, the evaluation has been 
applied to on-going projects, because information obtained through 
RD and D may alter the expected benefits and costs of a project, 
making it necessary to reevaluate project funding. The system eval- 
uates each project according to its expected energy savings and 
costs. A number of public and private sector criteria are calculated, 
upon which comparisons between projects may be based. A sum- 
mary of the methodology is given in Appendix B. The purpose of 
this task is to upgrade both the quality of the data used for input to 
the system and the usefulness and efficiency of the computer pro- 
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gram used to perform the analysis. The modifications required to 
produce a better, more consistent set of data are described in Sec- 
tion 2. Program changes that have had a significant impact on the 
methodology are discussed in Section 3, while those that affected 
only the computer code are presented as a system flow diagram 
and program listing in Appendix C. These improvements in the 
project evaluation methodology and data will provide BCS with a 
more efficient and comprehensive management tool. The direction 
of future work will be toward integrating this system with a large 
scale (at ORNL) so that information used by both systems may be 
stored in a common data base. A discussion of this, and other unre- 
solved problems is given in Section 4. 


30794 (DOE/CS/20205—T15) Building and community 
systems resource-allocation model. Final report. (Energy and 
Environmental Analysis, Inc., Arlington, VA (USA)). 13 
Feb 1978. Contract AC03-77CS20205. 54p. NTIS, PC A04/ 
MF AOl. 

The paper discusses development of a resource allocation 
methodology for the BCS group to determine which energy con- 
servation projects to fund if it is not possible to support all candi- 
date programs and to determine how many projects to fund in one 
area to maintain minimal duplication. The current status of the 
methodology is presented. Section II deals with the technique used 
to evaluate a single portfolio. Section III describes the algorithm 
used to select the portfolios for evaluation. The search technique is 
described in Section IV. Information on the overall portfolio in 
Section IV is tabulated according to rank, project number, funding 
level, group number, research cost of addition, net benefit, marginal 
benefit, marginal rate of return, and cumulative rate of return. A 
summary of results is presented in Section V and group results are 
presented in Section VI. A table in Section VII lists the projects in 
numerical order with their group number, possibility of success, 
energy cost savings with and without DOE funding, and research 
cost of the project. (MCW) 


30795 (JPL-PUB—81-61) Regional characteristics rele- 
vant to advanced technology cogeneration development. 
Manvi, R. (Jet Propulsion Lab., Pasadena, CA (USA)). Jul 
1981. 150p. NTIS, PC A0O7/MF AOl. Order Number 
DE8 1028370. 

The Cogeneration Technology Alternatives Study was 
aimed at providing a data base to assist DOE in establishing re- 
search and development funding priorities in the area of advanced 
energy conversion technology. Those specific factors within var- 
ious regions of the country that may influence cogeneration with 
advanced energy conversion systems were studied. Regional char- 
acteristics of advanced technology cogeneration possibilities are dis- 
cussed, with primary emphasis given to coal-derived fuels. Factors 
considered for the study were regional industry concentration, pur- 
chased fuel and electricity prices, environmental constraints, and 
other data of interest to industrial cogeneration. 


3201 Buildings 


REFER ALSO TO CITATION(S) 30217, 30230, 30661, 30700, 30706, 30706, 
30864, 31107 


30796 (AD-A—090828) EMCS Modules/intelligent Time 
Clock (ITC). Final report 1977-1980. Shiroma, D. (Civil En- 
gineering Lab. (Navy), Port Hueneme, CA (USA)). Sep 
1980. 23p. NTIS, PC A02/MF AO1. 

The CEL has developed a microprocessor-based intelligent 
time clock (ITC) for control of HVAC equipment. The ITC has 
the capability of operating as a stand-alone controller, or as part of 
a distributed large-scale Energy Monitoring and Control System 
(EMCS). The ITC has ‘intelligence’ to monitor actual environmen- 
tal conditions and to base actual control functions on these data. 
Evaluation of the ITC has demonstrated that such ‘intelligent’ con- 
trol devices can provide significant energy savings over conven- 
tional control devices. 


30797 (AD-A—091723) Army energy data analysis. Final 
report. (Army Facilities Engineering Support Agency, Fort 
Belvoir, VA (USA). Technology Support Div.). Aug 1980. 
231p. NTIS PC MF AOl1. 
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This study consists of a thorough analysis of the Facilities 
Engineering Annual Summary of operations, ‘Red Book,’ for fiscal 
years 1975 through 1979 in order to develop energy performance 
indicators for and a profile of energy use in Army facilities within 
the United States. This report presents statistical data at a detailed 
level for each US Army Installation and aggregated by each Major 
Command. 


30798 (AD-A—091843) Performance evaluation of point- 
of-use water heaters. Final report 1 sep 79-15 oct 80. Shep- 
herd, P.B. (Johns-Manville Sales Corp., Denver, CO (USA). 
Research and Development Center). 15 Oct 1980. Contract 
DAAK70-78-D-0002. 93p. NTIS, PC A05/MF AO1. 

Point-of-use water heaters are designed to be installed at the 
location where hot or warm water is used. Thus, such water heat- 
ers may be connected to a water faucet, dishwasher, clothes 
washer, shower or the like. Two types of heaters are available. One 
is referred to as instantaneous and it has no storage capacity. The 
second is a very small 1/2 to 6 gallon storage tank type of heater 
which has nearly negligible standby losses. Point-of-use water heat- 
ers offer the greatest potential for energy conservation on Army 
facilities when used as boosters for domestic dishwashers and to re- 
place large storage heaters in buildings where the only requirement 
for hot or cold tepid water is in lavatories. A method has been de- 
veloped to calculate the energy conservation potential of water 
heaters. The results of this method may be used for life-cycle cost 
analysis. 


30799 (CONF-790346—, pp 9p, Paper 6) Ranking 
energy uses in commercial buildings. Sidley, N.A. (Hon- 
eywell, Inc., Minneapolis, MN). 1979. NTIS, PC All/MF 
AOl. 

From Conference on conservation: energy management by 
design; El] Paso, TX, USA (8 Mar 1979). 

Practical energy usage in commercial buildings, which de- 
pends on how much energy can be saved for how many dollars 
spent to effect the savings, is discussed. Data collected by the 
Building Owners and Managers Association, DOE, the American 
Institute of Architects, and others on energy consumption in build- 
ings are available to compare specific building data with their aver- 
ages or standards. A reference list is given to provide information 
to assess the relevance of any energy saving technique for any spe- 
cific building. (MCW) 


30800 (CONF-790346—, pp 1lp, Paper 7) Energy man- 
agement systems for small commercial/industrial applications. 
Jorgenson, D.R. 1979. NTIS, PC All/MF AOl. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

Inexpensive control systems for energy management systems 
that fully utilize economic incentives available (in terms of payback 
and performance) for small commercial/industrial applications are 
discussed. Requirements of such control systems and problems asso- 
ciated with their application are covered as well as methods and 
equipment that may be employed to make them viable enérgy man- 
agement tools for both consumers and utilities. Specifically, the use 
and performance of the Sentrol computerized management systems 
are described. (MCW) 


30801 (CONF-790346—, pp Sp, Paper 9) Energy con- 
serving opportunities using temperature controls. Terhune, J. 
1979. NTIS, PC Al1/MF A091. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

Some of the control basics which contribute to an energy ef- 
ficient system are examined. The performances of the air mixing 
section, the tempering or coil section, and room thermostats are dis- 
cussed. Features of some specific thermostats are noted. (MCW) 


30802 (CONF-790346—, pp 5p, Paper 10) Effective uti- 
lization of energy management systems. Hallanger, E.C. 
1979. NTIS, PC Al1/MF AOl1. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

Four criteria or benchmarks that will help to select a sound, 
working energy management system are reviewed. Economics, cor- 
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rect application, local support, and monthly audits are indicated. 
(Mcw) 


30603 (CONF-790346—, oeP 11p, a 12) Case Study 
26. Project: ie Power Co., Corporate Headquarters, At- 
lanta. Lord, L. (Heery and Heery Architects and Engineers, 
Inc., Atlanta, GA). 1979. NTIS, PC Al1l/MF AOI. 

From Conference on conservation: energy management by 


design; El Paso, TX, USA (8 Mar 1979). 
The design of a 24-story office tower and three-story, solar 


collector-crowned base is described and is expected to consume 
43% less energy than its average counterpart. The building features 
a large scale, active solar collection system to further reduce pur- 
chased energy for heating and cooling, and special lighting equip- 
ment is expected to reduce electrical energy demand. The program, 
design, energy system, and predicted performance are discussed. 
(MCW) 


30804 (CONF-790346—, pp 19p, Paper 15) Grand 
scheme/an economist’s view of energy conservation. Ruegg, 
R. 1979. NTIS, PC Al1/MF AOI. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

An overview of the role economics can play in energy con- 
servation is presented. How economics can help designers, engi- 
neers, builders, manufacturers, public utilities, policy makers, and 
consumers solve specific problems is addressed. An example of eco- 
nomics applied to the evaluation of the energy and cost perform- 
ance of alternative window systems is given. (MCW) 


30805 (CONF-810812—32) Annual cycle energy system 
experimental performance and national applicability. Baxter, 
V.D. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 6p. NTIS, PC A02/MF AOI. Order 
Number DE81028570. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

A single-family residence in Knoxville, Tennessee been 
used to demonstrate the energy conserving potential of the Annual 
Cycle Energy System (ACES). For the past two years the perform- 
ance of the ACES has been compared with that of two different 
air-to-air heat pumps in an identical house, the control house. The 
two heat pumps had ARI-rated COPs of 2.46 and 3.11 at 8.3°C, 
representing both standard and best available heat pumps now on 
the market. Hot water for the control house was supplied by an 
electric resistance heater each year, while hot water for the ACES 
house was supplied by the ACES mechanical package. Perform- 
ance results for the period December 1978 through September 1979 
show that the ACES consumed 6719 kWh of electricity for an 
annual coefficient of performance (ACOP) of 2.80. The control 
house (with the ARI-2.46 heat pump) consumed 12,853 kWh of 
electricity, yielding an ACOP of 1.42. For December 1979 through 
September 15, 1980, the ACES consumed 6447 kWh of electricity 
for an ACOP of 3.08 while the control house, using the ARI-3.11 
heat pump, consumed 11,358 kWh for an ACOP of 1.73. The 
ACES has achieved nearly all of its theoretical performance predic- 
tions and has verified its design criteria. This system has delivered 
residential heating and cooling services while consuming only 57% 
as much electricity as the best conventional alternative tested. 
Computer studies have shown the ACES to be applicable to all US 
climatic zones except those with very low heating needs. 


30806 (CONF-7705189—1) Energy-utilization analysis of 
the International Energy Agency test buildings using the Cal- 
ERDA program. (Lawrence Berkeley Lab., CA (USA)). 
pat Contract AM03-76SF01179. 18p. NTIS, PC A02/MF 
AOl. 

From Mesting of the experts group on buildings and com- 
munity f= Spgentuest, UK (4 May 1977). 

Cal-ERDA computer program for the analysis of build- 
ing energy requirements has been used to analyze the International 
Energy Agency test building. An introduction to Cal-ERDA and a 
brief description of the system organization and capabilities are pro- 
vided. The Building Description Language (BDL) used to input 
Cal-ERDA represents a major advance in ease and flexibility of 
input. The fundamentals of BDL and illustrative examples of the 
use of BDL in the analysis of the IEA test building are discussed in 
some depth. 
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30807 (DOE/CS/20019—T2) Model code for energy con- 
servation in new building construction. (Building Officials 
and Code Administrators International, Inc., , IL 
(USA); International Conference of Building Ofitiats, 
Whittier, CA (USA); Southern Building Code Congress In- 
ternational, Inc. (USA)). Jan 1977. Contract rAC03- 
76CS20019. 62p. NTIS, PC A04/MF A0O1. Order Number 
DE81026147. 

A proposed code for energy conservation in new building 
construction is presented. The intent of the code is to provide a 
means of implementing the provisions of ASHRAE 90-75. Differ- 
ences in the code when compared to ASHRAE are pointed out. 
The text of the code is presented and contains these sections: Ad- 
ministrative; Definition; Design Conditions; Building Design by 
Systems Analysis and Buildings Utilizing Non-Depletable Energy 
Sources; Component Design; and acceptable practice. (MCW) 


30808 (DOE/CS/20205—T14) Development of a demon- 
stration program for retrofit of ECRR measures on existing 
dwelling units. (Energy and Environmental Analysis, Inc., 
Arlington, VA (USA)). 8 Dec 1978. Contract AC03- 
77CS20205. 75p. NTIS, PC A04/MF AO1. 

Policy measures which could be part of a Federal program 
to encourage energy conservation in renter-occupied housing are 
discussed. The report summarizes data on the renter-occupied hous- 
ing stock and energy consumption specific to structure type, func- 
tional use, fuel type, and region. Energy conservation opportunities 
and factors which impede the realization of those opportunities are 
identified. Incentives and programs are suggested that could reduce 
energy consumption in rented housing. A number of issues of pro- 
grammatic significance, considering several concepts which could 
form the basis for demonstration programs under Section 509 of 
ECPA, are discussed. The potential costs and benefits of a national 
program stemming from the demonstration efforts are discussed. 
(MCW) 


30809 (DOE/EIA—-0278) Nonresidential 


buildings 
energy consumption survey: fuel characteristics and conserva- 
tion practices. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jun 1981. 


348p. NTIS, PC AI5/MF AOl. Order Number 
DE8 1027671. 

This report presents data on energy uses and on conserva- 
tion practices employed in nonresidential buildings for the 48 con- 
tiguous states and the District of Columbia. The information was 
collected through personal interviews conducted with building rep- 
resentatives between October 1979 and January 1980. A summary 
of the survey design, data collection procedures, and techniques 
used to convert the sample data to national estimates is found in 
Appendix A. The data are presented in two basic sets of tables. The 
first set presents estimated counts and percent distributions by fuel 
end uses, fuel oil conversions, number and types of fuels used, types 
of heating and cooling systems, and percentage of the building 
heated or cooled for selected building characteristics. These build- 
ing characteristics include: location, structural features, use and oc- 
cupancy characteristics, and types of heating and cooling systems. 
The second set presents the same building characteristics by energy 
conservation features of the buildings (additions of insulation, 
weatherstripping and caulking, treated glass and outside shading) 
and conservation practices (reduction in heating and cooling and 
regular maintenance) undertaken by the building management. In- 
formation presented in additional appendices are: limitations of the 
data; a copy of the building questionnaire; US weather zone map; 
census regions; utility forms; and a glossary. (MCW) 


30810 (DOE/EIA/10085—T1(Pt.1)) National Interim 
Energy-Consumption Survey. Part I. Household and utility- 
company surveys. (Response Analysis Corp., Princeton, NJ 
(USA)). 30 Jun 1981. Contract AC01-79EI10085. 78p. 
(DOE/EIA—0295/1). NTIS, PC AOS/MF AOl. Order 
Number DE81026311. 

The methodology for the National Interim Energy Con- 
sumption Survey (NIECS), an integrated set of data collections, 
data files, and analyses which bring together surveys of households 
and of utility companies and fuel dealers who serve them, is pre- 
sented in six separate parts. Surveys of rental agents provide sup- 





4115 / ERA VOL. 6, NO. 20 


plemental information and a transportation panel provides informa- 
tion on miles traveled and fuel consumption of household vehicles. 
A total of 4081 questionnaires were completed, including 3842 per- 
sonal face-to-face interviews and 239 mailed questionnaires. Infor- 
mation on sampling and estimating procedures, conducting the 
household and utility company data collection, data preparation 
and editing, and imputations and adjustments for missing data is 
presented in part I. Specific information was asked on end uses of 
fuels consumed by the households, energy conservation activities, 
household vehicles, and characteristics of the housing unit and its 
residents. A chronology and guide to the report are given in Part I. 
(MCW) 


30811 (DOE/EIA/10085—T1(Pt.2)) National Interim 
Energy-Consumption Survey. Part II. Household and utility- 
company surveys. Appendix A. (Response Analysis Corp., 
Princeton, NJ (USA)). 1981. Contract AC0O1-79EI10085. 
304p. (DOE/EIA—0295/2). NTIS, PC A1l4/MF AOI1. 
Order Number DE81026310. 

Appendix A of the National Interim Energy Consumption 
Survey (methodology) an integrated set of data collections, data 
files, and analyses which bring together surveys of households and 
of the utility companies and fuel dealers who serve them, is pre- 
sented. Forty-four items (letters, records, instructions, question- 
naires, etc.) concerned with the survey are included and are catego- 
rized into these areas: household survey materials; household 
survey reassignment materials; interview verification materials; au- 
thorization form followup; mailed questionnaire materials; survey of 
fuel oil and LPG companies; survey of electric and utility gas com- 
panies; rental agent survey; and full oil survey. (MCW) 


30812 (DOE/EIA/10085—T1(Pt.3)) National Interm 
Energy-Consumption Survey. Part III. Household and utility- 
company surveys. Appendices B through G. (Response Anal- 
ysis Corp., Princeton, NJ (USA)). 1981. Contract ACO1- 
79EI10085. 158p. (DOE/EIA—0295/3). NTIS, PC A08/ 
MF AOl1. Order Number DE81026080. 

Six appendices to the National Interim Energy Consumption 
Survey (methodology), an integrated set of data collections, data 
files, and analyses which bring together surveys of households and 
of utility companies and fuel dealers who serve them, are presented. 
Data files prepared for household and fuel consumption data; edit- 
ing and coding instructions for household questionnaire; computer 
editing specifications for personal interview questionnaire; editing 
and coding instructions and forms for fuel consumption data; re- 
gression procedures for fuel consumption imputations; and imputa- 
tions for item nonresponse in household questionnaire are present- 
ed. (MCW) 


30813 (DOE/EIA/10085—T1(Pt.6)) National Interim 
Energy-Consumption Survey. Part VI. Energy assessment. 
(Response Analysis Corp., Princeton, NJ (USA)). 1981. 
Contract AC01-79EI10085. 25lp. (DOE/EIA—0295/6). 
NTIS, PC A12/MF A0O1. Order Number DE81027605. 

The goal of energy assessment of the housing unit is to 
obtain physical information which can be combined with other 
survey results to give a more complete picture of the residential en- 
vironment. A limited pretest of an energy assessment procedure 
was carried out in April-June 1979 with a subsample of 44 house- 
holds that had been originally interviewed in the National Interim 
Energy Consumption Survey. In order to gain experience under a 
variety of environmental conditions, the pretest sites included loca- 
tions in the Northeast, North Central, and South regions. As devel- 
oped for the pretest, the energy assessment was a 90-minute inspec- 
tion of the housing unit by a trained technician. Data collected 
during the inspection included square footage of the unit; age, 
make, and characteristics of appliances; insulation characteristics, 
characteristics of siting and apertures; and detailed information on 
the heating and cooling systems in the unit. The report describes 
the data collection procedures for the pretest. 


30814 (DOE/TIC—1028181) State of Missouri energy- 
conservation program: energy savings through controls and 
heat recovery in building systems. (Johnson Controls, Inc., 
Milwaukee, WI (USA)). 1979. 96p. NTIS, PC A05/MF 
A01. Order Number DE81028181. 
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The conservation aspects of room temperature and relative 
humidity control; the unoccupied cycle; use of outdoor air; supply 
air and water reset; electric energy management; and heat recovery 
are covered. A savings analysis is presented for each program and 
the calculation method is noted. (MCW) 


30815 (DOE/ZZ/01320—T1) Energy-information  dis- 
semination into the real-estate industry. Draft final report. 
Isakson, H.R. (Washington State Univ., Pullman (USA). 
Coll. of Business and Economics). 1 Jun 1979. Contract 
AS01-78ZZ01320. 117p. NTIS, PC A06/MF AOl1. Order 
Number DE81025489. 

A description is presented of a set of nine slide/tape pro- 
grams and two sets of overhead transparencies that were developed 
to accompany earlier designed curriculum for real estate profession- 
als. The present project includes the development of standardized 
implementation procedures for use by energy extension service of- 
fices and an instructor’s manual designed to integrate use of the 
slide/tape programs and overhead transparencies with the textbook, 
Making the Most of Energy in Real Estate, which was developed 
earlier. (MCW) 


30816 (EMD—81-47) Energy-conservation program for 
schools and hospitals can be more effective. (General Ac- 
counting Office, Washington, DC (USA)). 23 Mar 1981. 
4lp. General Accounting Office, Gaithersburg, MD. Order 
Number DE81904051. 

Report to the Congress by the Comptroller General of the 
United States. 

Changes which could increase overall energy savings with- 
out increasing program funding in the Schools and Hospitals Pro- 
gram are identified. Improvements needed in DOE's management 
of the program are also identified. (MCW) 


30817 (LA-UR—81-2288) Ultimate in building energy 
analysis: DOE-2 and BLAST. Hunn, B.D. (Lawrence Liver- 
more National Lab., CA (USA)). 1981. Contract W-7405- 
ENG-36. 33p. (CONF-8105107—1). NTIS, PC A03/MF 
A01. Order Number DE81028703. 

From Symposium on energy and big building design; Phila- 
delphia, PA, USA (25 May 1981). 

Many building energy analysis tools, ranging from the sim- 
plest to the most sophisticated, are applicable to the design of large 
commercial buildings. This paper focuses on two of the sophisticat- 
ed, detailed, and most powerful of these tools: the DOE-2 and 
BLAST computer programs. DOE-2 and BLAST are generally 
classed as high-level, computer-dynamic methods that are based on 
hour-by-hour computation. These tools are placed in the context of 
building energy analysis, and the motivation for their development 
is traced. The characteristics of DOE-2 and BLAST are discussed, 
with emphasis on their solar simulation features, and their capabili- 
ties are contrasted and related. Three case studies, illustrating typi- 
cal applications of the programs to the retrofit of existing buildings 
and the design of new buildings, are presented: a passive solar ret- 
rofit of an office building, the use of DOE-2 as a predesign analysis 
tool, and the use of BLAST in a research and development applica- 
tion. Future directions in research and development needs for high- 
level building energy analysis tools and the progress being made 
toward increased use of these tools are discussed. 


30818 (LBL—12288) Thermal performance of windows 
having high solar transmittance. Rubin, M.; Selkowitz, S. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1981. Contract 
W-7405-ENG-48. 6p. (CONF-810925—16). NTIS, PC A02/ 
MF AOl1. Order Number DE81028872. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

Antireflected polyester films and low-iron glass sheets have 
values of solar transmittance that are substantially higher than those 
of their untreated counterparts. The plastic films utilize coatings to 
reduce loses due to surface reflectance and the glass is made with 
low levels of impurities to reduce adsorption within the material 
itself. The optical and thermal properties of these materials are dis- 
cussed and the solar and thermal characteristics of windows incor- 
porating high-transmittance glazing layers are derived. Compari- 
sons among these and other types of windows are made on the 
basis of net energy use for residential buildings in winter. 
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30819 (LBL—12659) Energy-efficient management of 
lighting in a Veterans Administration medical center. Ver- 
derber, R.R.; Arthur, A.; Morse, O.; Rubinstein, F. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1981. Contract W- 
7405-ENG-48. 68p. NTIS, PC A04/MF AOl. Order 
Number DE81029433. 

More thn 200 solid-state fluorescent ballasts were installed in 
representative areas of the Veterans Administration Medical Center 
in Long Beach, California, to determine the cost-effectiveness of 
the installation and to measure levels of conducted and radiated 
electromagnetic interference (EMI). The power, illumination, and 
EMI levels were measured first as the test sites initially existed, 
then after the fixtures were cleaned and relamped with energy- 
saving fluorescent lamps, and finally after the core-coil ballasts 
were replaced with solid-state ballasts. The annual energy savings 
for the complete retrofit was measured as 34%. In the director's 
suite natural daylight was used to supplement the electrical illumi- 
nation, saving an additional 20 to 25% in energy. Thus, in that area, 
the total annual energy savings amounted to 51%. EMI levels were 
measured in general areas (lobby and director's suite), in diagnostic 
examination areas, and in a coronary care ward. The EMI levels, 
compared to existing levels, were not considered excessive. All of 
the above data are analyzed on the basis of life-cycle costing. The 
analysis is presented on sets of curves relating the cost-effective 
price of a ballast to the cost of electrical energy. 


30820 (NP—1904010) Residential site design and energy 
conservation. Part 1: general report. (Ministry of Housing, 
Ottawa, Ontario (Canada)). Jan 1981. 158p. NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE81904010. 

The purpose of this study is to determine the energy costs 
that can be saved by a subdivision design format related to energy 
conservation that is reasonably acceptable in marketing and aesthet- 
ic terms. The site chosen for the study is one of 163 acres (65.2 
hectares) in Guelph. Six subdivision layouts are designed to densi- 
ties ranging from 6.5 to 13.6 units per gross acre (1058 to 2232 
units) or 16.25 to 34 units per gross hectare. Hourly radiation tem- 
perature, and wind characteristics for a year constitute the local cli- 
mate data base. Six house types (from detached to apartment units) 
and seventeen basic house designs (mostly picked at random) are 
used. The method for calculating the net heat load and an analysis 
of the results are presented. A study was made of the possible 
transportation energy consumption in the subdivision. Development 
costs of the area are discussed. The fiscal impact of the subdivision 
on the municipal and school finances is briefly analyzed. Total 
annual heat loads for alternative plans adjusted to the energy 
source and the related furnace efficiency are given. The study 
shows that by way of the selection of the more energy efficient tra- 
ditional house designs, orientation of buildings to maximize solar 
transmission, and landscaping to reduce the effect of wind, there is 
a possible residential space heating energy saving of up to 20% for 
a low density housing development. (MCW) 


30821 (ORNL/CON—75) Effect of forced ventilation on 
house infiltration. Levins, W.P. (Oak Ridge National Lab., 
TN (USA)). Aug 1981. Contract W-7405-ENG-26. 40p. 
NTIS, PC A03/MF AOl1. Order Number DE81029118. 

Tests were conducted over a period of 18 months at a house 
near Knoxville, Tennessee, to determine the effect of forced venti- 
lation on the house infiltration rate. An outside-vented electric 
dryer was used as the power vent. The testing was carried out 
during a variety of weather conditions. The tracer gas technique 
using sulfur hexafluoride was employed to measure infiltration 
rates. A correlation equation was developed based on measured 
data that relates the change in the house infiltration rate to the 
dryer vent rate. The correlation equation has the form of an inverse 
exponential curve that shows a greater increase in the infiltration 
rate of a tightly constructed house than of a loosely constructed 
house. Calculations were made for 17 cities across the United States 
showing the effect of dryer location on house energy consumption. 


30822 (PB—81-114514) Draft program of research and 
development on energy conservation in small and medium 
sized oil fired boilers. Rasmussen, P.H. (Swedish Council for 
oar aa Research, Stockholm). 1980. 51p. NTIS, PC A04/ 
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This investigation is concerned with the economics and per- 
formance of smaller oil-fired heating installations. The objective is 
to identify feasible and reasonable fuel conservation measures and 
to propose research and investigatory work which can provide a 
basis for decisions on concrete measures in individual installations. 


30823 (PB—81-123911) Guidelines for energy manage- 
ment and control systems for VA (Veterans Administration) 
facilities. Volume I. Final report. (Enviro-Management and 
Research, Inc., Washington, DC (USA)). Jun 1979. 275p. 
NTIS, PC Al2/MF AOl. 

Energy management and control (EMC) systems have the 
potential of providing substantial energy and energy cost savings in 
VA hospitals. This report contains specific guidelines that were de- 
veloped subsequent to on-site inspection of ten hospitals which al- 
ready had installed, or which were in the process of installing EMC 
systems. 


30824 (PB—81-126013) Safety and energy conservation 
potential of retrofit devices for gas-fired appliances: Volume 
I. Final report, August 1977-December 1979. Adams, D.E. 
(Cals: Corp., Buffalo, NY (USA)). Dec 1979. 223p. 
NTIS, PC A10/MF AO1. 

This report gives the results of laboratory and field tests 
which evaluated the safety and energy conservation potential of ap- 
proximately 20 add-on devices and modifications to gas-fired heat- 
ing equipment. The results indicate that furnace derating and the 
use of electrically-operated automatic vent dampers can, on the 
average, reduce gas consumption for space heating by 8.1 percent 
and 6.7 percent respectively. The report emphasizes the importance 
of safety in retrofit applications, and the need for utilization of 
qualified contractors. 


30825 (PB—81-126021) Safety and energy conservation 
potential of retrofit devices for gas-fired appliances: Volume 
II. Final report, August 1977-December 1979. Adams, D.E. 
(Cals Corp., Buffalo, NY (USA)). Dec 1979. 108p. 
NTIS, PC A06/MF AOl1. 

This study covered laboratory and field tests which evaluat- 
ed the safety and energy conservation potential of approximately 20 
add-on devices and modifications to gas-fired heating equipment. 
Volume 2 includes test site selection guidelines, installation and 
maintenance guidelines, and data acquisition guidelines. 


30826 (SAI—444-80-278-LJ/Rev.) Heat pump on-off ca- 
pacity control and defrost performance tests using demand 
and time-temperature defrost controls. (Science Applications, 
Inc., La Jolla) CA (USA)). 27 Apr 1980. Contract ACO1- 
79CS10757. 87p. NTIS, PC A0OS/MF AOl1. 

Two heat pumps were tested at several on-off cycles to de- 
termine performance at part load conditions. Also, the heat pumps 
were tested at full capacity under frost buildup conditions with 
both time-temperature and demand deforst controls. The objectives 
were to develop correlations for use in seasonal performance 
models. For on-off cycling, it was found that COP as a fraction of 
steady state COP could be predicted with power law relationships 
involving capacity as a fraction of steady state capacity. Frost buil- 
dup occurred in a two step process, with initial gradual frost buil- 
dup to a transition point followed by rapid frost buildup until a de- 
frost cycle was initiated. Heat capacities under frost buildup condi- 
tions were predicted as a function of outdoor air temperature and 
difference between specific humidity of the outtdoor air and specif- 
ic humidity of saturated air at outdoor coil temperatures. 


30827 (SAI—444-80-423-LJ) Evaluation of energy-con- 
sumption savings due to setting standards for humidifiers and 
dehumidifiers. Topical report subtask 7.1: consumers product 
minimum energy efficiency standards p . (Science Ap- 
plications, Inc., La Jolla, CA (USA)). 7 Jul 1980. Contract 
AC03-79CS 10757. 1lp. NTIS, PC A02/MF AOl1. 

The potential energy savings due to the imposition of mini- 
mum energy efficiency standards for humidifiers and dehimidifiers 
are documented. This information on energy savings along with 
DOE benchmarks is tabulated. It is shown that for either humidifi- 
ers or dehumidifiers, standards will not result in aggregate savings 
of greater than 8.4 x 10° kWh per year, and thus the standards are 
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not justified. Furthermore, the burden placed on the manufacturers 
and the increased cost to the consumer due to compliance will 
probably not be offset by the energy savings. Sources of informa- 
tion and the assumptions made in the energy saving predictions are 
documented. (MCW) 


30828 (SAI—444-80-479-LJ) User's manual for the 
DOEHPE (DOE Heat Pump Efficiency) computer code. 
Topical report substask 8.4. (Science Applications, Inc., La 
Jolla, CA (USA)). 13 Aug 1980. Contract AC03-79CS10757. 
18p. NTIS, PC A02/MF AOl1. Order Number DE81021562. 

This manual documents the computer code used to generate 
air source heat pump seasonal and annual performance factors. The 
computer code DOEHPE calculates these factors as well as annual 
energy consumption for each of the six climatic regions in the US. 
The program uses the standard measurements (rating points) cf heat 
pump capacities and power inputs as input data as well as heat 
pump description data. The system description data is used to dif- 
ferentiate between single-speed and dual-speed compressors, as well 
as to account for differnt degradation coefficients, modes of oper- 
ation (cooling and heating, or heating only), and defrosting systems 
(demand or time-temperature control). For dual speed compressor 
models, the code differentiates between compressors which cycle 
on and off at high speed and compressors which alternate between 
low and high speeds to meet the building heating or cooling loads. 
DOEHPE also accomodates heat pump systems that do not have 
an air circulation fan on the indoor coil as part of the system. 


30829 (SERI/TP—721-1316) Electric coheating experi- 
ment to determine the heat-loss coefficient of a double-enve- 
lope house. Ortega, J.K.E.; Anderson, J.V.; Connolly, J.M.; 
Bingham, C.E. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1981. Contract AC02-77CH00178. 7p. (CONF- 
810925—11). NTIS, PC A02/MF AOl. Order Number 
DE81027937. 

From 6. national passive conference; Portland, OR, USA (8 
Sep 1981). 

An electric coheating experiment was conducted on a 
double-envelope house in Arvada, Colorado, to determine the total 
heat loss coefficient (UA) of the double-shelled structure, as well as 
the heat loss coefficients of the inner and outer shells. Electric co- 
heating is fairly well established as an experimental method for de- 
termining the total heat loss coefficient in conventional residential 
buildings. However, special problems are introduced with passive 
and double-envelope buildings. A new methodology was developed 
to meet these problems. That methodology and the results of the 
experimental investigation are presented and discussed. 


30830 (SERI/TP—722-1355) Ground-coupled cooling in 
hot, arid regions. Bircher, T.L. (Solar Energy Research 
Inst., Golden, CO (USA)). Aug 1981. Contract AC02- 
77CH00178. 6p. NTIS, PC A02/MF AOl1. Order Number 
DE81028357. 

Based on results from a computer simulation, the impact of 
ground-coupling on the cooling loads of desert buildings is evaluat- 
ed. Detailed two-dimensional thermal networks were devised and 
analyzed by the computer program SPICE. A series of parametric 
studies was conducted, first to assess the thermal effects of vari- 
ation in several parameters and second to derive a ground-coupling 
design with minimal loads. A detailed comparison of the ground- 
coupling design with a similar high-mass well-insulated surface 
building was then made using results of monthly heat balance com- 
putations. Results of the parametric studies indicated that the 
building’s annual performance is sensitive to the amount and orien- 
tation of fenestration, to the soil depth around the building, and to 
the amount and location of insulation. However, varying the soils’s 
thermal properties and berming as opposed to burying the building 
to the same depth had little influence on annual performance. In 
comparing the above-grade and ground-coupled cases, the reduc- 
tion in cooling for the latter was 40%, with reduced infiltration and 
lower heat flows through the wall and floor sharing equally in this 
decrease. For both the above- and below-grade situations, internal 
heat generation ranked first among the contributors to the cooling 
loads with 35% and 58%, respectively. 
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30831 (SERI/TR—721-1119) Appliance efficiency and 
the solar building. Swisher, J. (Solar Energy Research Inst., 
Golden, CO (USA)). Jun 1981. Contract AC0O2-77CH00178. 
30p. NTIS, PC A03/MF AO1. Order Number DE81029073. 

This report examines energy use in residential appliances. 
Current appliance energy use is evaluated and technologically feasi- 
ble improvements are studied. A typical set of household appliances 
is developed, and modified by three classes of efficiency improve- 
ments. Significant energy saving potential is found in all major ap- 
pliance energy uses, with the largest savings in water heaters and 
refrigerators. Costs of the improvements are relatively low, provid- 
ing short payback times. The effects of the improvements on build- 
ing thermal loads and electricity demand profiles are also examined. 


30832 Building air change rate and infiltration meas- 
urements, Hunt, C.M.; King, J.C.; Trechsel, H.R. (eds.). 
Philadelphia, PA; American Society for Testing and Materi- 
als (1980). 195p. (ASTM-STP—719; CONF-780344—). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

Separate abstracts have been prepared for 10 papers present- 
ed at the symposium. One paper had previously appeared in the ap- 
propriate DOE Energy Data Base. (MCW) 


30833 Air infiltration: a review of some existing measure- 
ment techniques and data. Hunt, C.M. (National Bureau of 
Standards, Washington, DC). pp 3-23 of Building air change 
rate and infiltration measurements. Hunt, C.M.; King, J.C.; 
Trechsel, H.R. (eds.). Philadelphia, PA; American iety 
for Testing and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

This paper reviews the state of the art in the measurement of 
ventilation and air infiltration. It considers tracer gas techniques 
and discusses some of the tracer gases used as well as some of the 
potential sources of error. It also discusses fan pressurization-evacu- 
ation procedures for measuring building tightness and compares fan 
and tracer measurements. It discusses the American Society of 
Heating, Refrigerating, and Aijir-Conditioning Engineers 
(ASHRAE) crack method. It also considers a number of factors in- 
fluencing infiltration rates and finally reviews a few of the empiri- 
cal equations that have been developed to correlate infiltration rate 
with wind velocity and inside-outside temperature difference. 


30834 Field studies of the air tightness of residential 
buildings. Wang, F.S. Sr. (Dow Chemical Co., Midland, 
MI); Sepsy, C.F. pp 24-35 of Building air change rate and 
infiltration measurements. Hunt, C.M.; King, J.C.; Trechsel, 
H.R. (eds.). Philadelphia, PA; American Society for Testing 
and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

The two major techniques utilized to either quantify the air 
infiltration rate or characterize the air leakage of a house (the 
tracer gas technique and the induced pressure technique) are dis- 
cussed. Each one has its advantages or drawbacks in practice. They 
do compliment each other in situations where a large number of 
houses need to be measured. A typical case is presented here to 
show that both techniques were applied to the same group of 
houses. The measured air infiltration rates from the tracer gas tech- 
nique, and equivalent air leakage area from the induced pressure 
technique do show good agreement in concluding the air tightness 
of these houses. The existence of such air infiltration rate differ- 
ences was also detected through the energy consumption test con- 
ducted among the same group. Some of the practical aspects of 
these two approaches are also presented. 


30835 Air leakage measurements by the tracer dilution 
method: a review. Lagus, P.L. (Systems, Science, and Soft- 
ware, La Jolla, CA). pp 36-49 of Building air change rate 
and infiltration measurements. Hunt, C.M.; King, J.C.; 
Trechsel, H.R. (eds.). Philadelphia, PA; American Society 
for Testing and Materials (1980), 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

The tracer dilution method to infer air leakage rates is 
discussed. There exists no perfect or ideal tracer. The choice of 
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tracer gas is dependent upon the characteristics inherent in the 
measurement, the structure being measured, and in the relative fa- 
miliarity of the experimenter with a variety of experimental tech- 
niques. The various gases that have been used for performing tracer 
dilution measurements in the past are presented along with their 
methods of measurement. In addition, the basic experimental meth- 
odology for performing a tracer dilution measurement utilizing any 
tracer is discussed. The limitations and advantages of the method 
are described and recommendations for its use are made. The need 
for standard test methodology is explored with an emphasis on the 
ability to produce and provide data that can be intercompared at 
some later time. An uncertainty analysis of the method is provided. 


30836 Low-cost method for measuring air infiltration 
rates in a large sample of dwellings. Grot, R.A. (National 
Bureau of Standards, Washington, DC). pp 50-59 of Build- 
ing air change rate and infiltration measurements. Hunt, 
C.M.; King, J.C.; Trechsel, H.R. (eds.). Philadelphia, PA; 
American Society for Testing and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

A method for collecting air infiltration data in a large sample 
of dwellings is presented. The method consists of a tracer gas dilu- 
tion technique employing air sample bags that are analyzed in a 
central laboratory. The method will be applied to a Community 
Services Administration optimal weatherization demonstration in 
approximately 300 dwellings on 16 sites throughout the United 
States. The method will yield air exchange rates under typical heat- 
ing season conditions for each dwelling in the demonstration. Pre- 
liminary data on air infiltration rates in low-income housing in Port- 
land, Maine are presented. 


30837 Infrasonic measurement of building air leakage: a 
progress report. Card, W.H.; Sallman, A.; Graham, R.W.; 
Drucker, E.E. (Syracuse Univ., NY). pp 73-88 of Building 
air change rate and infiltration measurements. Hunt, C.M.; 
King, J.C.; Trechsel, H.R. (eds.). Philadelphia, PA; Ameri- 
can Society for Testing and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

This research compares a new infrasonic method with the 
conventional blower method for determining the composite effec- 
tive size of all the air-leakage passages in a house or apartment. In 
the frequency range used (0.1 to 7 Hz) small buildings are charac- 
terized mainly by one acoustic capacitance and one nonlinear leak- 
age resistance. Infrasonic apparatus comprising a motor-driven 
source having known output, a sensitive pressure pickup, and an 
electronic signal processor has been constructed and used to meas- 
ure leakage from several apartments and a house. Under field con- 
ditions the results of the infrasonic and blower measurements agree 
within a factor of two or three. Since the infrasonic system requires 
no through-the-wall blower vent or pressure taps, it is easier to set 
up than a blower system. 


30838 Air infiltration reduction through retrofitting. 
Harrje, D.T.; Mills, T.A. Jr. (Princeton Univ. NJ). pp 89- 
106 of Building air change rate and infiltration meas- 
urements. Hunt, C.M.; King, J.C.; Trechsel, H.R. (eds.). 
Philadelphia, PA; American Society for Testing and Materi- 
als (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

This paper documents and compares the air infiltration levels 
experienced in five Twin Rivers townhouses before and after retro- 
fit. The technique used to measure air infiltration rates was the 
tracer gas method, which relied upon automated equipment. 
Weather data as well as 5-min interval air infiltration measurements 
were used in the comparisons. Analysis techniques included multi- 
ple regression, polar plotting, stemleaf plotting, and detailed com- 
parisons of infiltration rates as influenced by temperature differ- 
ences inside-to-outside the dwelling. The results indicate that: the 
retrofitted townhouses are noticeably less sensitive to wind direc- 
tion, showing little or no increase in infiltration when the wind di- 
rectly impinges on building surfaces; the post-retrofit infiltration 
rates average 36% less than the preretrofit data, with individual 
houses experiencing as much as a 48% decrease; and basement and 
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attic retrofitting appear to be very influential in achieving the 
greatest reductions in air infiltration rates. 


30839 Wintertime infiltration rates in mobile homes. 
Goldschmidt, V.W. (Purdue Univ., W. Lafayette, IN); 
Leonard, R.G.; Ball, J.E.; Wilhelm, D.R. pp 107-124 of 
Building air change rate and infiltration measurements. 
Hunt, C.M.; King, J.C.; Trechsel, H.R. (eds.). Philadelphia, 
PA; American Society for Testing and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

Air infiltration in mobile homes is discussed. A field test 
setup including two unoccupied mobile homes is described. The fa- 
cility permits a measure of weather, consumption, infiltration rate, 
and surface temperatures. Data are now presented comparing the 
winter performance of the two mobile homes. The homes are iden- 
tical on all counts except that one is treated with a special sheath- 
ing board while the other is caulked. The data indicate a general 
parabolic dependence of infiltration on wind (and a linear depend- 
ence on temperature difference) with consistently lower values of 
infiltration rate for the board-sheathed home than for the caulked 
home. 


30840 Moisture interactions in light-frame housing: a 
review. Schaffer, E.L. (Dept. of Agriculture, Madison, WI). 
pp 125-143 of Building air change rate and infiltration meas- 
urements. Hunt, C.M.; King, J.C.; Trechsel, H.R. (eds.). 
Philadelphia, PA; American Society for Testing and Materi- 
als (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

Though airchange or infiltration can significantly affect 
energy use, altering interior moisture can influence energy use as 
well as other performance characteristics. An assessment of the 
moisture interaction is made as related to health and comfort of the 
occupants, fire safety, durability and maintainability, and design and 
construction of light-frame housing. A discussion of significant in- 
teractions includes shortcomings and recommendations. 


30841 Residential air pollution levels: observation and 
data interpretation. Moschandreas, D.J.; Stark, J.W.C.; 
McFadden, J.E.; Morse, S.S. (GEOMET, Inc., Gaithers- 
burg, MD). pp 144-152 of Building air change rate and infil- 
tration measurements. Hunt, C.M.; King, J.C.; Trechsel, 
H.R. (eds.). Philadelphia, PA; American Society for Testing 
and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

A program to characterize the air quality in the residential 
environment is undertaken. The generation of the data base, the in- 
terpretation of the data, and the formulation and application of an 
indoor-outdoor numerical model are discussed. Pollutant concentra- 
tions are sampled in three indoor locations and one outdoor loca- 
tion. Instantaneous readings are obtained for CO, NO, NOs, Os, 
SO2, THC, CH, and CO»; 24-h averages are monitored for total 
suspended particulate (TSP) and respirable suspended particulate 
(RSP) matter, sulfates, nitrates, lead and organics; aldehydes are 
sampled on a 4-h basis. In addition, the meteorological conditions 
both indoors and outdoors are measured, and the air exchange rate 
of each residence is experimentally determined. Elemental analysis 
is performed by proton-induced X-ray emission (PIXE). Finally, 
the kilowatt hours for heating, cooking, and alternate current; the 
furnace efficiency; structural specifications; and other energy pa- 
rameters are measured. The objective of this project is to develop 
causal relationships between the energy conservation measures- 
indoor (residential) air pollution concentrations, and health effects. 
Data analysis shows that the national ambient standards have been 
violated in the indoor residential environment for two pollutants, 
ozone and nonmethane hydrocarbons. Additionally, the American 
Society for Heating, Refrigerating, and Air-Conditioning Engineers’ 
(ASHRAE) recommended indoor air pollution standards are violat- 
ed by the following pollutants: carbon dioxide, total suspended par- 
ticulate matter, and aldehydes. A numerical model relating indoor 
and outdoor air pollution levels has been developed for the project. 
The model has been validated with the large data base sampled in 
the field studies. A series of numerical simulations indicate that 
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under certain conditions energy conserving measures will increase 
the indoor air pollution levels. 


30842 Significance of air infiltration on building energy 
conservation design, standards, and codes. Ross, H.D. (Dept. 
of Energy, Washington, DC). pp 153-161 of Building air 
change rate and infiltration measurements. Hunt, C.M.; 
King, J.C.; Trechsel, H.R. (eds.). Philadelphia, PA; Ameri- 
can Society for Testing and Materials (1980). 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

Air infiltration in residences accounts for 30 to 75% of the 
heating load, and present design procedures in commercial build- 
ings result in excessive amounts of controlled fresh air introduction 
to offset air exfiltration losses. Simulation studies on retrofit poten- 
tial of residences reveal that, while portions of the building heating 
and cooling loads can be reduced substantially using cost-effective 
techniques, air infiltration remains a dominant factor in the loads. 
With the advent of a priority status for energy conservation, many 
new standards have been developed. These standards have been of 
three primary natures: prescriptive, component performance, and 
performance. Because new residential designs are making buildings 
tighter, with less air infiltration, three new standards are necessary 
to follow the trend in design. These standards are: (1) the use of 
pressurization-evacuation test methods to set a construction quality 
performance standard, (2) the use of ducted outside air with heat 
recovery for fresh air introduction to super-tight residences, and (3) 
the use of ducted outside air to fossil-fuel burning units for combus- 


tion purposes. 


30843 (DOE/CS/20102—T1) Energy-saving potential of 
hotel-room energy-control systems. (Tennessee Univ., Knox- 
ville (USA). Energy, Environment and Resources Center). 
[nd]. Contract AS05-76CS20102. 81p. NTIS, PC A0S/MF 
A011. Order Number DE81028376. 

Devices and systems available to the lodging industry which 
can automatically adjust thermostat settings and deenergize lighting 
and appliance circuits when the guest is out of the room are dis- 
cussed. The objective of this project is to evaluate the energy 
saving potential of such devices. The program plan to evaluate the 
devices is described in Chapter 2. The results of the investigation of 
a number of systems and properties is contained in Chapter 3; the 
collection of information for prospective purchasers of such equip- 
ment is in Chapter 4. Results and conclusions are presented in 
Chapter 5. Appendix I lists guest-controlled room energy control 
systems; appendix II lists front-desk controlled room energy control 
systems; appendix III lists some specific controller installations in 
specific hotels. Appendix IV presents 8 case histories (tabulated 
data) on energy consumption in hotels. Appendix V presents an ex- 
ample calculation of the potential savings with room energy con- 
trollers. (MCW) 
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REFER ALSO TO CITATION(S) 30864, 30893 


30844 (ANL/CNSV-TM—72) Heavy-duty engines analy- 
sis, Study 1: heavy-duty truck performance and markets. 
Knorr, R.E. (Argonne National Lab., IL (USA)). Jun 1981. 
Contract W-31-109-ENG-38. 43p. NTIS, PC A03/MF AOl1. 
Order Number DE81026714. 

This report provides information on the physical characteris- 
tics, performance, cost, and operating environment of heavy-duty 
trucks in the United States. The unprecedented changes in the 
trucking industry in the 1970s, which affected both the carriers and 
manufacturers, are also described. These include issues on size, 
weight, deregulation, low level of investment, and usage character- 
istics of the fleet. 


30845 (DOE/CS/50189—T1) Energy-economy study 
methods and transit cases. Final report. Henderson, C.; Ellis, 
H.T. (SRI International, Menlo Park, CA (USA)). Jul 1981. 
Contract AC03-80CS50189. 89p. NTIS, PC AO5/MF AO1. 
Order Number DE81027485. 

The purpose of this report is to describe energy economy 
study methods that are now available for practical use. The report 
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discusses methods of estimating energy demands in Chapter II. 
Three heavy rail transit systems and two bus systems (Chapters III 
to VII) are described in terms of their development history, physi- 
cal characteristics, operations, service, and energy demands. Esti- 
mates are made for the direct and indirect energy demands for the 


“systems and energy economy studies of hypothetical alternatives 


for operations, equipment, or facilities are presented for the follow- 
ing systems: PATH (Port Authority Trans-Hudson) rail system; 
BART (Bay Area Rapid Transit District) rail system; AC Transit 
(Alameda-Contra Costa Transit District) bus system; Washington 
Metropolitan Area Transit Authority (WMATA) Metrobus and 
Metrorail systems. Chapter VIII discusses a number of opportuni- 
ties to conduct energy economy studies, and presents quantitative 
data for three comparisons of hypothetical alternatives. Some info- 
mation from actual settings was used. (MCW) 


30846 (DOE/CS/51176—T9) Railroad energy study: reg- 
ulation. Volume 2: rail-passenger transportation. (SRI Inter- 
national, Menlo Park, CA (USA)). Mar 1977. Contract 
AC03-76CS51176. 26p. NTIS, PC A03/MF AOI. 

The objectives of the study are to: provide a current, com- 
prehensive, and accurate data base of railroad economic activity 
and energy consumption; describe planned and postulated expan- 
sion and the time frame of future developments; identify research 
and development needs related to improvements in energy utiliza- 
tion; and provide data that the federal government may use to de- 
termine its future role. This report identifies the institutions and re- 
views the general arrangements under which rail passenger trans- 
portation services are delivered by railroads and transit agencies in 
the United States. Attention is given to the many and varied agen- 
cies concerned with regulating, planning, constructing, equipping, 
operating, fare setting, financing, and subsidizing rail passenger 
services. (MCW) 


30847 (DOE/CS/51176—T11) Railroad energy study: ef- 
ficiency improvements. Volume I. Freight railroading. (Stan- 
ford Research Inst., Menlo Park, CA (USA)). Mar 1977. 
Contract AC03-76CS51176. 75p. NTIS, PC A04/MF AO1. 
Order Number DE81026107. 

The objectives of the study are to: provide a current, com- 
prehensive, and accurate data base of railroad economic activity 
and energy consumption; describe planned and postulated expan- 
sion and the time frame of future developments; identify research 
and development needs related to improvements in energy utiliza- 
tion; and provide data that the Federal government may use to de- 
termine its future role. The study is organized into 4 tasks. This re- 
seach Task III catalogues energy-conserving technological and 
operational improvements to freight railroading and estimates capi- 
tal investment, maintenance, life cycle, and operating costs for each 
improvement where appropriate. The maximum expected improve- 
ments in railroad fuel consumption on a national basis are desribed. 
Energy-saving and operational improvements are reviewed and po- 
tential model shifts to railroad freight are discussed. (MCW) 


30848 (DOE/CS/51176—T12) Railroad energy study: de- 
scription of rail transportation in the United States. Volume 
I, Freight railroading. (Stanford Research Inst., Menlo Park, 
CA (USA)). Jan 1977. Contract AC03-76CS51176. 162p. 
NTIS, PC A08/MF A0O1. Order Number DE81024166. 

The objectives of the study are to: provide a current, com- 
prehensive, and accurate data baseline of railroad economic activity 
and energy consumption; describe planned and postulated expan- 
sion and the time frame of future developments; identify research 
and development needs related to improvements in energy utiliza- 
tion; and provide data that the Federal government may use to de- 
termine its future role. Volume I comprises a summary; a history of 
the railroads that provides historical perspective for the current 
structure and practices of the industry; a description of the freight 
railroad industry, facilities, and equipment; a description of freight 
railroad costs and how they vary with the volume and nature of 
activities; and a discussion of energy use by freight railroads. 
(MOW) 
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30849 (DOE/CS/51176—T25) Program plan: energy 
study of rail transportation. Moon, A.E. (Stanford Research 
Inst., Menlo Park, CA (USA)). 24 May 1976. Contract 
AC03-76CS51176. 25p. NTIS, PC A02/MF AOl. Order 
Number DE81025953. 

The purpose of this document is to present a program plan 
for the Energy Study of Railroad Transportation. The report con- 
tains summary descriptions of tasks and subtasks and schedules and 
manpower estimates for the project. Major tasks for the rail freight 
energy study are a current industry description; analysis of regula- 
tions and tariff impacts on the industry; efficiency improvements; 
and industry future. Major tasks for the rail passenger study are a 
current industry description; federal government regulations and 
tariff structure; effectiveness improvements; and industry future. 
(MCW) 


30850 (DOE/EIA/10085—T1(Pt.4)) National Interim 
Energy-Consumption Survey. Part IV. Transportation panel. 
Including Appendices A through C. (Response Analysis 
Corp., Princeton, NJ (USA)). 1981. Contract ACOI- 
79E110085. 135p. (DOE/EIA—0295/4). NTIS, PC A07/ 
MF AOl1. Order Number DE81026079. 

The activities of the transportation panel, a monthly survey 
in which a national sample of households are asked to keep a 
record of all fuel purchased for vehicles used by the household, are 
summarized. The fuels of interest are gasoline, diesel fuel, and gaso- 
hol. Eligible vehicles include automobiles, station wagons, passen- 
ger and cargo vans, motor homes, pickups and other small trucks, 
and jeeps. A pretest was conducted April and May 1979 to deter- 
mine the extent to which households respondents were willing to 
keep records of their gasoline purchases and to provide guidance 
on the best ways to request these data. Activities of this period are 
described. The activities of the transportation panel from June to 
October 1979, are summarized. Additional information on the trans- 
portation panel presented in Appendices A, B, and C is: transporta- 
tion panel design (issues and comments); data collection materials; 
data files, coding instructions, and forms. (MCW) 


30851 (DOE/EIA/10085—T1(Pt.5)) National Interim 
Energy-Consumption Survey. Part V. Transportation panel. 
Appendices D through H. (Response Analysis Corp., Prince- 
ton, NJ (USA)). 1981. Contract ACO1-79EI10085. 194p. 
(DOE/EIA—0295/5). NTIS, PC A09/MF AOl. Order 
Number DE81027604. 

Five appendices to a report on the activities of the transpor- 
tation panel, a monthly survey in which a national sample of house- 
holds are asked to keep a record of all fuel purchased for vehicles 
used by the households, are presented. Gasoline, diesel fuels, and 
gasohol for automobiles, station wagons, passenger and cargo vans, 
motor homes, pickup and other small trucks, and jeeps are of inter- 
est. The following are presented: an outline of the operating envi- 
ronment of the IBM/3033 computer and the programming strategy 
that was used for development of the transportation panel; an out- 
line of each transportation panel program; specific EDIT enhance- 
ments for the transportation panel; the TPEDIT 1 and TPEDIT 2 
driving tables, TPVCODES and TPRELATE with explanation 
and translation; and a description of the editing checks using vehi- 
cle miles per gallon with examples. Vehicle completeness and data 
imputation are discussed. (MCW) 


30852 (DOE/SF/76003—T10) Technical analysis support 
for transportation systems to promote energy conservation. 
(Aerospace Corp., El Segundo, CA (USA). Environment 
and Energy Conservation Div.). 20 May 1976. Contract 
AT03-76SF76003. 60p. NTIS, PC A04/MF AOl. Order 
Number DE81027039. 

A program is described involving the following tasks: tech- 
nical support of on-going research and development programs in 
energy-efficient transportation systems; analysis for the future com- 
mercialization of transportation technologies; new concepts pro- 
grams support; technical evaluation of new concepts, inventions, 
and ideas; and assessment of technological and other factors on the 
implementation and utilization of transportation in the US. The pro- 
gram definition, the details of efforts within the task areas, and the 
programmatic approach for conducting the work are delineated. 
(MCW) 
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30853 (PB—81-111924) Passenger car fuel economy: 
EPA and road. A report to the Congress. Final report. Mur- 
rell, D. (Environmental Protection Agency, Ann Arbor, MI 
(USA). Motor Vehicle Emission Lab.). Sep 1980. 306p. 
NTIS, PC A14/MF AOl1. 

In accordance with the National Energy Conservation 
Policy Act of 1978, Title IV, Part 1, section 404, this report has 
two objectives: (1) to determine the degree to which ‘EPA MPG’ 
figures used in fuel economy labels and gas mileage guides provide 
realistic estimates of average in-use fuel economy, and (2) to pro- 
vide a technical basis for revising, as necessary, the label and guide 
MPG figures to better agree with average in-use fuel economy, 
and, further, to provide information on the degree to which specific 
in-use fuel economy influences can cause departures from the stand- 
ardized label and guide fuel economy figures. 


30854 (PB—81-119356) Comparison of owner perceived 
and EPA measured fuel economy. Technical report. Ruther- 
ford, J.A. (Environmental Protection Agency, Ann Arbor, 
MI (USA)). Aug 1977. 42p. NTIS, PC A03/MF AOl1. 

Data from 1099 vehicles (model years 1974-1976) in the 
Fiscal Year 1975 Emission Factor Program are utilized in examin- 
ing the differences between owner estimated fuel economies and 
fuel economies derived from EPA tests on the same in-use, consum- 
er-owned vehicles. The discrepancies are examined in terms of ab- 
solute differences and percentages. Various vehicle classification, 
maintenance and utilization factors are investigated to determine 
their relationship to these discrepancies. The agreement in ranking 
of vehicles on fuel economy between owner determined and EPA 
determined economies is also investigated. 


30855 (PB—81-121063) Comparison of hot to cold tire 
fuel economy. Technical report. Torres, M.; Burgeson, R.N. 
(Environmental Protection Agency, Ann Arbor, MI 
(USA)). Dec 1978. 13p. NTIS, PC A02/MF AO1. 

As part of a comprehensive tire rolling resistance measure- 
ment program, a tire study was conducted on 33 different sets of 
tires at ambient temperature (approximately 75F). Each set of tires 
was installed on the rear two wheels of a fully warmed-up vehicle. 
The vehicle was then driven over an FTP driving schedule on a 
single large-roll dynamometer and the emissions and fuel economy 
values were determined for each phase of the schedule. The fuel 
economy changes due to tire warm-up are summarized and ana- 
lyzed. In addition, the effect of tire type, size and manufacturer on 
the fuel economy values are investigated. Finally, the effect of tire 
warm-up on tire rolling resistance is discussed. 


30856 (PB—81-121956) Comparison of EPA measured 
fuel economy with the mileage guide. Technical report. Ruth- 
erford, J.A. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Aug 1977. 24p. NTIS, PC A02/MF 
A0l. 


Data from 842 vehicles (model years 1975-1976) in the Fiscal 
Year 1975 Emission Factor Program are utilized to examine the dif- 
ferences between fuel economies derived from EPA tests on in-use, 
consumer owned vehicles and the appropriate values for each vehi- 
cle which appear in the Gas Mileage Guides. The discrepancies are 
examined in terms of absolute differences and percentages. Various 
vehicle classification, maintenance and utilization factors are inves- 
tigated to determine their relationship to these discrepancies. The 
agreement in ranking of vehicles on fuel economy between EF and 
guide determined economies is also investigated. 


30857 (PB—81-801334) Car pools. 1970-December 1980 
(citations from the NTIS data base). Report for 1970-Decem- 
ber 1980. Kenton, E. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Dec 1980. 189p. NTIS PC 
NO1/MF NO1. 

Studies are presented of the feasibility, methodology, and 
benefits of coordinated and shared automobile usage, or carpooling, 
in urban areas. The most important transportation-related problems 
to be dealt with in cities today are traffic congestion, air pollution 
and fuel shortage. Reports show that these are alleviated by car- 
pooling. Carpooling and also vanpooling, or ridesharing in general, 
not only increase the efficiency of the public transportation system 
but contribute as well towards fuel conservation, i.e. energy conser- 
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vation. Preferential lane treatments in many cities (priority lanes) 
for buses and carpools or high-occupancy vehicles is presented, ri- 
desharing commuter services coupled with brokeage service is also 
discussed. Other facets of carpooling such as employer-preferential 
treatment of carpoolers, carpool-matching services, incentives to 
gain motorists’ support, and the like is presented. (This updated bib- 
liography contains 182 citations, 29 of which are new entries to the 
previous edition.) 


30858 (UCRL—86543) Ridesharing and the database 
management system. Taasevigen, D. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1981. Contract W-7405- 
ENG-48. 14p. NTIS, PC A02/MF AOl. Order Number 
DE81028651. 

Lawrence Livermore National Laboratory has operated a ri- 
desharing program since 1977. As the volume of recordkeeping and 
information tracking for the program became more extensive, the 
need for an easily altered and operated database system became ap- 
parent. The following report describes the needs of the ridesharing 
program and how our database management system answers those 
needs. 


30859 (UMTA-RI—06-0007-80-1) Life-cycle costing for 
procurement of small buses. Winslow, B.; Morrow, R.; Car- 
bone, R.; Cross, E. (Gill Associates, Inc., Washington, DC 
(USA)). Aug 1980. 80p. NTIS. Order Number DE81903589. 

Life-cycle costing is a technique for objectively incorporat- 
ing the costs of ownership of equipment in the procurement selec- 
tion process. It is an accepted alternative to low initial price for se- 
lection of transit rolling stock. To be used in procurement, the eval- 
uation procedure must be described in the bidders’ information and 
the procedure and data used must be based on the established rela- 
tionship to the costs of owning and operating the equipment. Fore- 
casts of future costs for maintenance and fuel may be based on ex- 
perience obtained either in a testing program or final normal reve- 
nue service operation. Realistic assessments of future operating en- 
vironment and requirements, and consistent applications of proce- 
dures and cost parameters, tend to minimize the risk that errors in 
estimates of future costs will result in an incorrect selection. Use of 
life-cycle costing reduces the probability that low-priced, but inap- 
propriate, vehicles will be selected for transit service and encour- 
ages vendors to incorporate cost-effective improvements in ten- 
dered vehicles. 
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REFER ALSO TO CITATION(S) 30227, 30244, 30800 


30860 (ANL/CNSV-TM-—67) Oasis code application to 
proposed Argonne National Laboratory cogeneration plant. 
Bingman, D.J.; Leslie, N.P. (Argonne National Lab., IL 
(USA)). Jun 1981. Contract W-31-109-ENG-38. 135p. 
NTIS, PC A07/MF AO1. Order Number DE81025869. 

A computer program, OASIS (Optimization and Simulation 
of Integrated Systems), has been developed by Argonne National 
Laboratory to provide detailed representations of the processes and 
operating conditions in central plants. It contains an extensive li- 
brary of generic component subroutines that model representative 
equipment using part-load performance curves. New technologies 
may be modeled by adding FORTRAN written subroutines in the 
job input stream. The equipment performance and economic data 
already included are easy to modify, so that almost any plant con- 
figuration and set of operating conditions may be modeled. The 
quasi-steady-state simulation is based on user-defined or optimal op- 
eration in response to user-supplied demands. The use of OASIS is 
described for an evaluation of the proposed cogeneration plant at 
Argonne National Laboratory. 


30861 (BSDF-—38-4Q-80) Evaporation by mechanical 
vapor recompression. Final report, September, 1979 - October 
31, 1980. Iverson, C.H.; Coury, G.E.; Fischer, J.H. (Beet 
Sugar Development Foundation, Fort Collins, CO (USA)). 
1980. Contract AC03-79CS40208. 208p. NTIS, PC A10/MF 
AO1. Order Number DE81022517. 

A review of existing technology and application of the me- 
chanical vapor recompression and falling film evaporation in both 
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the sugar and non-sugar industries, and the potential of application 
to the domestic beet sugar industry is made. Upon assimilating the 
information gathered, certain design guidelines were established, 
possible candidate factories for a demonstration project were identi- 
fied, and a preliminary technical and economic evaluation of the 
sites was made. The Nampa, Idaho plant of the Amalgamated 
Sugar Company was selected as the most amenable from the stand- 
point of technical compatibility, the most attractive on investment 
and the enthusiasm of the management. Preliminary engineering 
was done for the Nampa site, permitting a reasonably definitive in- 
stalled cost estimate to be made. Based upon a synthetic energy bal- 
ance, the steam savings were calculated and translated into dollars 
using 1980 fuel costs escalated to 1982 at 12% per year. These ef- 
forts generated a gross return on investment calculation of 40.7% 
based upon fuel savings divided by capital cost. The estimate in- 
cluded adequate instrumentation for the monitoring and measuring 
of all the process parameters for the purpose of assessing the per- 
formance of each component. A complete testing program for ac- 
complishing this evaluation was developed. Additional information 
is presented in 7 appendices. 


30862 (CONF-790346—, pp 16p, Paper 4) Alternate 
energy studies in an industrial complex. Leenhouts, H.D. 
(Dept. of Energy, Albuquerque Operations Office, NM). 
1979. NTIS, PC A11/MF AO1. 

From Conference on conservation: energy management by 
design; E] Paso, TX, USA (8 Mar 1979). 

The responsibilities of the Albuquerque Operations Office 
are enumerated with emphasis on its responsibility to conduct in- 
dustrial activities to promote energy conservation in an attempt to 
find alternate fuels so as not to deplete the fossil fuel inventory. 
The first study described involves reducing energy consumption at 
the facilities. Then the program to convert to alternate energy 
sources is described. Studies were made dealing with viable techni- 
cal options for producing process heat, and cogeneration was 
shown to be the option that could comply with the Power Plant 
and Industrial Fuel Use Act of 1978. Options considered were: 
waste heat; wind; hydraulics; geothermal; wood; nuclear; solar; 
solid waste; RDF; total electric; heat pumps; hydrogen fuel cells; 
coal (conventional, with cogeneration, gasification, with solid waste 
or RFD); and fluidized bed. Some options are discussed with em- 
phasis on cogeneration. (MCW) 


30863 (CONF-810812—34) Design and development of a 
reciprocating low-temperature freon expander. Hynek, S.J.; 
Demler, R.L.; Harvey, A.C.; Walker, D.H.; Fuller, H.H. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). 1981. 
Contract W-7405-ENG-26. 17p. NTIS, PC A02/MF AOI1. 
Order Number DE81028609. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The design and development of a 20-ton refrigeration system 
to be powered by 140°F waste hot water is described. The system 
consists of a Rankine cycle driving a reverse-Rankine cycle, inte- 
grated in that they share a common working fluid (R-22), a 
common condenser, and a common crankcase housing the expander 
and compressor. A reciprocating single-acting counterflow expand- 
er provides a combination of high efficiency in the desired capacity 
range, modularity, and adaptability to existing compressors. Be- 
cause the temperatures and pressures of the Rankine cycle fell 
within the design envelope of a standard refrigeration compressor, 
the compressor and expander could be housed within the same 
crankcase by converting some of the compressor cylinders to ex- 
pander cylinders by replacing the cylinder heads. The expander 
heads incorporate rotary valves which offer high flow coefficients; 
they permit higher flow areas and more straightforward flow paths 
than poppet valves. Rotary valve design presents little risk consid- 
ering the use of compatible oil, the low operating temperatures, and 
close clearances that are consistent with minimal differential ther- 
mal expansion. Valve timing was optimized by a computerized 
finite difference technique that performed mass and energy balances 
and calculated flow through the valves as the crankshaft progressed 
incrementally. This calculation predicted that breathing losses 
would amount to only 13%.Thermal losses are expected to be mini- 
mal, for temperature differences are low and thermal transport 
properties poor. Mechanical losses are expected to be less than 
those of an internal combustion engine; m.e.p. is comparable, and 
the expander cylinder environment is less hostile to the lubricating 
oil. 
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30864 (DOE/CS/40004—T11) Conservation RD and D 
strategy planning. (TRW, Inc., McLean, VA (USA). Energy 
Div.). Nov 1977. Contract ACO03- 
IS, PC A02/MF AOl1. Order Number 


Systems Plannin 
77CS40004. 25p. 
DE81017995. 

The implications of the National Energy Plan for conserva- 
tion research, development, and demonstration strategies are ex- 
plored. The major areas for conservation research, taking into ac- 
count the new energy use patterns envisioned by NEP, are identi- 
fied. Five areas discussed for each of the industrial, transportation, 
and residential/commercial sectors include: major targets for con- 
servation on which the NEP is based; future patterns of consump- 
tion resulting from the NEP; conservation programs based on the 
new consumption patterns; targets for conservation which will fa- 
cilitate attainment of the NEP goals but which have yet to be in- 
cluded in the NEP strategy; and important areas needing further 
study. (MCW) 


30865 (DOE/CS/40020—T1) Multifrequency factor op- 
erations. Final report. (Varigas Research, Inc., Timonium, 
MD (USA)). Sep 1979. Contract AC03-77CS40020. 140p. 
NTIS, PC A07/MF A0O1. Order Number DE81026115. 

The potential for energy savings which exists when a factory 
is operated from multiple frequency electric power is examined. In 
a previous study it was demonstrated that power hand tools operat- 
ing from 360 to 400 Hz electric power achieve significant energy 
savings compared to the currently popular compressed air power 
tools. Fluorescent lighting and high intensity discharge lighting also 
are known to be more energy efficient when operated from electric 
power at frequencies higher than 60 Hz. Because the energy input 
to lighting and tooling is almost entirely converted to heat in the 
factory, energy conserved through more efficient tooling and light- 
ing will also influence the heating and air conditioning requirements 
of the factory. The current study developed quantitative data and 
methods which permit an engineering assessment of the energy sav- 
ings potential from multiple frequencies in any specific factory. In- 
cremental energy savings estimates were developed which can be 
applied to any factory on the basis of the number of square feet in 
the factory. Areas within the factory at different light levels or 
with different amounts of tooling can be treated independently. 
This study was divided into six tasks as follows: 1) energy savings 
from high frequency tooling, 2) energy savings from high frequen- 
cy lighting, 3) multifrequency generator/conversion and configura- 
tions, 4) methods for including multifrequency savings in cogenera- 
tion systems, 5) relative cost requirements, and 6) a field investiga- 
tion of recent cogeneration installations to determine the compati- 
bility of such systems with multifrequency operations. The report 
concludes that there are appreciable savings in energy to be real- 
ized through multifrequency operations and provides the data and 
methods required to compute these savings in any specific factory. 


30866 (DOE/CS/40021—T1) AGRIMOD: a dynamic 
simulation model of the US food-production system. Part IV. 
The computer simulation. Ducot, E.R. (Systems Control, 
Inc., Palo Alto, CA (USA)). May 1979. Contract AC03- 
77CS40021. 444p. NTIS, PC A19/MF AOl1. Order Number 
DE8 1029309. 

AGRIMOD is a dynamic simulation model of the US food 
production system for the analysis of (a) the implications of alterna- 
tive national resource policies on the food supply, (b) the effects of 
possible natural resource and energy constraints on food supply and 
prices, (c) the impacts of policies on imports, exports, and reserves, 
and (d) the effects of technological change. The model consists of 
seventeen submodels fully integrated through material and informa- 
tion flows into four sectors and three markets. This report is devot- 
ed to the design, implementation, and use of the AGRIMOD soft- 
ware that supports this model. The structure of the simulation is de- 
scribed and the data requirements and specification of the simula- 
tion input are presented. Then the output of the model is discussed 
along with the specific considerations for transporting and testing 
the system software. A listing of the code and data is provided, and 
the format of the archival version of the complete computer model 
is documented. 
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30867 (DOE/CS/40167—T2) Demonstration of energy 
conservation for multi-deck board dryers: Phase I. Final 
report. (Johns-Manville Sales Corp., Denver, CO (USA). 
Research and Development Center). Feb 1980. Contract 
AC03-78CS40167. 124p. NTIS, PC A06/MF AO1. 

A study to determine the feasibility of recovering and reus- 
ing heat from a large multi-deck dryer used in the manufacture of 
roof insulation board is described. Pilot scale tests and analyses 
show that heat recovery designs utilizing several types of heat ex- 
change equipment are feasible. These include: indirect contact air- 
to-air heat exchangers for preheating combustion air for the dryer 
furnaces; direct contact air-to-water heat exchangers using water 
sprays to heat process water; and indirect contact air-to-liquid heat 
exchangers to heat recirculating liquid in a plant building heating 


system. (MCW) 


30868 (DOE/CS/40215—T2) Energy savings through the 
use of an improved aluminum reduction cell cathode. Techni- 
cal progress report, July 1-September 30, 1979. Dorward, 
R.C.; Payne, J.R. (Kaiser Aluminium and Chemical Corp., 
Pleasanton, CA (USA)). 29 Nov 1979. Contract ACO03- 
76CS40215. 30p. NTIS, PC A03/MF AOl1. Order Number 
DE81024204. 

The principal project goal is to develop a Hall cell cathode, 
which will reduce the specific energy consumption of existing com- 
mercial cells by 20 to 25%. The basis of the improvement is the 
utilization of titanium diboride (TiB2), a material that is wetted by 
molten aluminum, as the cell cathode. This provides a stable cath- 
ode surface, thereby allowing the cell to be operated at a smaller 
anode-cathode distance (ACD). Energy savings arise as a result of 
reduced resistive losses through the cryolite electrolyte. This phase 
of the program is comprised of three integrated parts: (1) materials 
characterization; (2) pilot cell testing; and (3) a full-sized cell dem- 
onstration. During this quarter emphasis continued on operating the 
ISKA pilot cell under reduced ACD conditions. The materials 
evaluation activities also continued, in which fracture morphologies 
were further characterized. In addition, pilot cell autopsy work on 
exposed TiBz parts was initiated. 


30869 (DOE/CS/40327—T1) Development and demon- 
stration of an electric heat pump for waste-heat recovery in 
industry. Topical report No. 2. Design and analysis report. 
Moreland, W.C.; Eder, J.S.; Wolfe, R.W. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). 30 Mar 1981. Contract ACO1-77CS40327. 
160p. NTIS, PC A08/MF AOl. Order Number 
DE81028751. 

Development of a high temperature heat pump for demon- 
stration of waste heat recovery in industry is described. This report 
outlines the design of a prototypical unit to be used to recover heat 
from the vapor effluent of a thermomechanical pulping unit in a 
paper mill. The output capacity of the unit is 30 x 10° Btu/h in the 
form of process steam delivered at 50 psig with 20°F superheat 
(318°F). A functional description of the heat pump system is given 
along with a thermodynamic analysis of the cycle. The various sub- 
systems, controls, and major components are also described and a 
safety analysis presented. The next step in the program is the pro- 
curement of components and fabrication of the heat pump and test 
loop. A general discussion of the important considerations involved 
when considering the application of a heat pump to an industrial 
process is given in Appendix A. Additional information presented 
in appendices includes an analysis of the hot gas by-pass and con- 
trol of the intercooler; pressure drops in methanol piping and heat 
exchangers; and typical liquid nitrogen storage system information. 


30870 (DOE/CS/40361—T4(Vol.1)) Temperature control 
of a continuous, push-type, five-zone, slab-reheating furnace 
for minimum-fuel usage. Volume I. Text and Appendix A. 
Purdy, D.J.; Williams, T.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Apr 
1981. Contract ASO7-80CS40361. 281p. NTIS, PC A1l3/MF 
AOl. Order Number DE8 1027869. 

Thesis. 

Investigations are made of temperature control for a continu- 
ous, five zone, pusher type, reheat furnace used to heat slabs from 
the slabbing mill up to the rolling temperature needed for the hot 
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strip mill. Minimum fuel rates needed to achieve required outlet 
temperature as a function of production rate are determined. A 
scheme is presented for carrying out the transition from one steady 
state operating level to another with a near minimium of fuel usage. 
A method for using this transition scheme on a process control 
computer is also presented. A specific objective of this thesis is to 
suggest a control algorithm for temperature control that minimizes 
the amount of every consumption during production while that 
production is subject to various process variations and constraints. 
Chapter II describes the slab reheat furnace model used for the 
study. A list of model embellishments and detected errors are pre- 
sented in addition to the steady state energy balance analysis of the 
model itself. Chapter III presents the three separate cases of fur- 
nace operation and their steady state configurations for eight oper- 
ating points. Transitions from one of these operating points to an- 
other operating point is discussed in Chapter IV. This serves as a 
basis for the control strategies discussed in Chapter V. The last 
chapter summarizes the results and conclusions of the study and 
suggests recommendations for future work. Appendix A includes 
additional simulation results supplementary to those presented 
within the report text. Model documentation and computer pro- 
gram listings are presented in Appendix B, C, and D, presented in 
Volume IT. (MCW) 


30871 (DOE/CS/40361—T4(Vol.2)) Temperature control 
of a continuous, push-type, five-zone, slab-reheating 

for minimum-fuel usage. Volume II. Program (Appendices B, 
C, D). Purdy, D.J.; Williams, T.J. (Purdue Univ., Lafayette, 
IN (USA). Purdue Lab. for Applied Industrial Control). 
Apr 1981. Contract AS07-80CS40361. 313p. NTIS, PC 
A14/MF A0O1. Order Number DE81027269. 

Thesis. 

Appendices B, C, and D are presented of a report on investi- 
gations for a continuous, five zone, pusher type, slab reheat fur- 
nace. Appendix B presents computer documentation of the slab re- 
heating furnace program (33 subroutines). Appendix C presents the 
slab reheating furnace computer program. Appendix D presents the 


shape factor program (introduction and program limitations). 
(MCW) 


30872 (DOE/CS/40361—T6(Vol.1)) Man-machine simu- 
lations in industrial systems. Volume I. Narrative. Davis, 
G.I; Buck, J.R. (Purdue Univ., Lafayette, IN (USA). 
Purdue Lab. for Applied Industrial Control). Dec 1980. 
Contract AS07-80CS40361. 277p. NTIS, PC A13/MF AOl1. 
Order Number DE81027882. 

Thesis. 

Computer simulation is discussed as an alternative to meth- 
odologies upon which ergonomic design of industrial man-made 
systems has traditionally relied. The development of computer sim- 
ulation models suitable for representing human operators in indus- 
trial process simulations are developed and presented. Use of these 
models is demonstrated through the use of a particular simulation 
technique entitled, "Systems Analysis of Integrated Networks of 
Tasks” (SAINT). This simulation pseudo-language is a combination 
network modeling and simulation technique designed for the analy- 
sis of man-machine systems. A survey of literature relevant to the 
design and analysis of man-machine systems is provided in Chapter 
II. Chapter III provides a brief review of the literature on simula- 
tion of man-machine systems and describes the SAINT simulation 
technique used. The development of the human operator models 
(referred to as Smart SAINT) and their use as a design aid is de- 
scribed in Chapters IV, V, VI. An example of the use of Smart 
SAINT is shown in Chapter VII where its design aiding is illustrat- 
ed. Soaking pit scheduling is used to demonstrate how the tech- 
nique can be used to simulate a complex man-machine system. 
Chapter VIII presents conclusions based on the research, and rec- 
ommendations for further research. 166 references. (MCW) 


30873 (DOE/CS/40361—T6(vol.2)) Man-machine simula- 
tions in industrial systems. Volume II. Appendices. Report 
No. 118. Davis, G.I.; Buck, J.R. (Purdue Univ., Lafayette, 
IN (USA)). Dec 1980. Contract AS07-80CS40361. 27I1p. 
NTIS, PC A12/MF AO1. Order Number DE81027870. 
Extensive appendices are presented to the thesis on the com- 
puter simulation approach to the design and analysis of industrial 
man made systems. A glossary, data, and background development 
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for operator models are included in Appendices A, B, and C. Ap- 
pendix D presents information on SAINT (System Analysis of Inte- 
grated Networks of Tasks) nodes and subroutines for operator 
models. This pseudo-language is a combination network modeling 
and simulation technique designed for the analysis of man-made sys- 
tems. Appendix E documents the SAINT program for an ingob 
processing operation and Appendix F changes to basic programs 
for each experimental demonstration. (MCW) 


30874 (DOE/CS/70001—T3) Potential performance of a 
Brayton cycle mechanical heat pump. Wurm, J.; Staats, 
W.R.; Curran, H.M.; Overman, J.P. (Hittman Associates, 
Inc., Columbia, MD (USA)). Feb 1977. Contract AM03- 
76CS70001. 27p. NTIS, PC A03/MF A0O1. Order Number 
DE81023968. 

The potential performance of a conventional (single phase, 
ideal gas) Brayton cycle was evaluated. The basic, nonregenerative, 
ideal gas cycle selected can be open or closed and the absolute 
pressure levels have not been limited. The evaluation considered 3 
basic schemes, all of which use a gas turbine as a driver and partial 
recovery of engine heat. These include; Brayton-Brayton heat 
pump with closed cycle refrigerator, Brayton-Brayton heat pump 
open on low-pressure side, and Brayton-Brayton heat pump open 
on high pressure side. The calculation procedure and a discussion 
of the results are presented. (MOW) 


30875 (DOE/ET/12866—5) Residual-Energy-Applica- 
tions Program environmental analysis report. (South Carolina 
Energy Research Inst., Columbia (USA)). Oct 1980. Con- 
tract AC09-77ET12866. 48p. NTIS, PC A03/MF AOl. 
Order Number DE81027538. 

It is recommended that a generic environmental analysis in 
support of the Residual Energy Applications Program (REAP) be 
undertaken. It should be guided by Department of Energy guide- 
lines for compliance with the National Environmental Policy Act. 
It is further recommended that the Par Pond cooling system at the 
Savannah River Plant be given strong consideration for siting of 
the Energy Applied Systems Test (EAST) Facility. The Par Pond 
system has the potential to confine all potential environmental im- 
pacts of the construction and operation of the EAST Facility 
within the boundaries of the Savannah River Plant. Characteristics 
of the EAST Facitlity, a place to test industrial scale waste heat 
recovery equipment, are described and a general description of Par 
Pond is given. A detailed literatuture review pertaining to fish in 
PAR Pond and birds near-by is presented. 


30876 (DOE/ET/12866—6) Residual-energy-applications 
program: support and integration report. (South Carolina 
Energy Research Inst., Columbia (USA)). Nov 1980. Con- 
tract ACO09-77ET12866. 94p. NTIS, PC A05/MF AOl. 
Order Number DE8 1025479. 

The proposed government-owned EAST Facility at the Sa- 
vannah River Plant in Aiken, South Carolina, would provide capa- 
bilities for development and confidence testing of industrial heat 
pumps, high temperature bottoming cycles, low temperature Ran- 
kine cycle power generation systems, and absorption chillers. This 
work is one component of the Residual Energy Applications Pro- 
gram (REAP). Other documents provide initial considerations con- 
cerning the heat pump and power generation systems to be tested 
at EAST, policy, objectives and guidelines for operation of the fa- 
cility, a preliminary conceptual design, and environmental data. 
This report describes support and integration activities that were 
performed during the contract year. The various elements that 
impact on the EAST Facility are discussed and an assessment of 
the EAST Facility mission is given. The report concludes with pro- 
posed milestones, schedules, and costs for design, construction, and 
operation of the facility. 


30877 (DOE/ET/12866—8-Vol.1) Residual-energy-appli- 
cation program: EAST -facility requirements document. 
Yngve, P.W.; Zander, F.H. (South Carolina Energy Re- 
search Inst., Columbia (USA)). 31 Jul 1981. Contract AC09- 
77ET 12866. 85p. NTIS, PC A05/MF A0Ol1. Order Number 
DE81027536. 

An Energy Applied Systems Test (EAST) Facility will be 
constructed at the Savannah River Plant to serve as the primary 
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systems test and evaluation facility for the Department of Energy's 
Residual Energy Applications Program (REAP). The REAP goal 
is to stimulate the private sector to use available residual heat cur- 
rently being dissipated. The objectives of the EAST Facility are to 
perform research and development on heat energy recovery and 
conversion equipment; establish high confidence in system perform- 
ance, system availability, and system operating, maintenance, and 
material costs; and provide a national competence in technologies 
required for the installation and operation of heat recovery systems. 
The purpose of this document is to provide design specifications for 
the EAST Facility. Volume I presents an initial testing capability 
recommended for EAST and design specifications are provided for 
the physical plant and major test support systems. Five options are 
included for tailoring the full-up testing capability to reduce costs 
of the core facility. 


30878 (DOE/TIC—1028377) Trimming your energy costs 
in the plywood and veneer industry. (American Plywood As- 
sociation, Tacoma, WA; Hardwood Plywood Manufactur- 
ers Association, Reston, VA (USA)). 1980. 54p. NTIS, PC 
A04/MF AO1. Order Number DE81028377. 

Ideas and techniques for energy conservation that can be im- 
plemented now in the plywood industry are presented. Particular 
emphasis is placed on short payback periods, wide range of applica- 
bility, and ease of implementation. Actual energy use data for 
plants in different parts of the US were analyzed. Energy manage- 
ment questions are addressed and how to change equipment mainte- 
mance practices, what technology can save energy, and how to 
make capital investments are discussed. Measures to reduce the cost 
of process energy, lighting, and heating costs are covered. Recom- 
mendations for using wood wastes efficiently as a source of fuel are 
made. (MCW) 


30879 (iS-M—321) Power-plant fly-ash utilization: a 
chemical processing perspective. Burnet, G.; Murtha, M.J. 
(Ames Lab., IA (USA)). 1981. Contract W-7405-ENG-82. 
12p. (CONF-810151—1). NTIS, PC A02/MF AO}. Order 
Number DE81025452. 

From Portland Cement Association conference on manufac- 
turing frocens, Albuquerque, NM, USA (14 Jan 1981). 

i¢@ 1976 Resource Conservation and Recovery Act 

(RCRA) deals with the management of solid and hazardous wastes, 
and encourages energy and resource recovery. Recent research has 
indicated that solid wastes from coal combustion, including fly ash, 
could be classified as hazardous under present EPA definitions. The 
seriousness of this possibility has been recognized and new rules for 
coal ash waste disposal are being considered. Ames Laboratory re- 
search on fly ash utilization as an alternative to disposal includes 
extraction of metals from the ash and discovery of uses for the 
process residues. Recovery of alumina and iron oxides by physical 
and chemical processing would permit large scale utilization of fly 
ash and help reduce dependency on imports. One of the processes 
investigated uses a lime-soda sinter method to form soluble alumi- 
nate compounds from mixtures of fly ash, limestone, and soda ash. 
The aluminates are extracted, treated to remove silicates, and preci- 
pitated: the precipitate is calcined to metallurgical grade alumina. 
The extract residue shows promise as a raw material for the pro- 
duction of Portland cement. Process economics are presented, and 
the effects of alumina and silica contents of the fly ash, sintering 
temperatures and time, and sales credits for by-products are dis- 
cussed. 


30880 (SERI/CP—633-1145, pp 131-137) Review of in- 
dustrial energy use. Hamel, B.B.; Brown, H.L. (General 
= Associates, Inc., Philadelphia, PA). Apr 1981. 
NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

Three principal areas are addressed: the basic approach used 
to construct General Energy Associates (GEA) industrial data 
system; some general observations about energy use in the industri- 
al sector at the national level; and some specific examples of the 
rather specific definition of industrial process heat requirements for 
a given industry and geographic region, such as petroleum refiner- 
ies in the Southwest. The work of GEA in developing large indus- 
trial data systems is briefly reviewed and results on national and re- 
gional use are described. 
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30881 Merichem foresees 51.5% energy use reduction by 
year’s end as compared with 1974, Leach, G.L.; Isaacs, M. 
(Merichem Co., Houston, TX). Chemical Processing (Chica- 
go) ; 44: No. 9, 21-22(Aug 1981). 

Merichem produces phenols, cresylic acids, sodium sulfide 
and sodium carbonate and is America’s biggest processor of spent 
caustic soda. Energy conservation measures which were adopted 
by Merichem include insulation, improved efficiency, and heat re- 
covery. They are described briefly. (DLC) 


30882 Electric process heating in industry. Depew, B.W. 
(Heat Engineering and Supply Co., El Monte, CA). Electri- 
cal Construction and Maintenance ; 79: No. 12, 52-55(Dec 
1980). 

The unique advantages of electricity for many industrial ap- 
plications are discussed. The specific advantages of a direct elec- 
tric-heat system discussed are: elimination of a large inventory of 
expensive heat transfer fluid; improvement of production output by 
shortening heating and cooling response to temperature or other 
process changes; reduction in cost of support structures, drives, etc. 
due to weight differences; surface temperature itself is controlled 
instead of the heat transfer fluid; and maintenance is reduced due to 
the elimination of swivel joints that carry fluid to and from the 
drum. Electric heaters can be installed usually where needed. Con- 
version efficiency from electricity to heat energy in resistance-heat- 
ing applications is illustrated with a discussion on the use of a typi- 
cal fluidized bed reactor. (MCW) 


30883 Thermodynamic aspects of energy conservation. 
Van Gool, W. (State Univ, Utrecht, Neth). Energy (Oxford) 
; 5: No. 8-9, 783-792(Aug-Sep 1980). (CONF-790886—). 

From Second law of thermodynamics workshop; Washing- 
ton, DC, USA (14 Aug 1979). 

Thermodynamics deals with processes in a time independent 
approach. Industrial productions and many other activities are 
bound to perform a certain production per unit of time. It is dem- 
onstrated that the stationary process model is a useful tool in relat- 
ing thermodynamic functions to the velocity of the process. Limita- 
tions on the use of functions such as Gibbs free energy and exergy 
are discussed with respect to the existing energy system. The qual- 
ity of energy carriers is discussed using statistical mechanics. 
Energy losses due to an increasing process intensity (the velocity 
per unit of volume or surface) can be analyzed with either thermo- 
dynamics of irreversible processes or engineering data. Changing 
the conditions of a process, as in approximating the equilibrium sit- 
uation, will lead to an increase of the size of the equipment when 
the production volume per unit of time is kept constant. A real 
energy minimum can be defined when the energy necessary to 
make equipment is taken into account. This minimum does not co- 
incide with the thermodynamic limit. The importance of the energy 
embodied in the equipment for the development of conservation 
policy is explained. A brief discussion of the paper is appended. 18 
refs. 


30884 Testing of heat pipes for cooling a 425/degree/c 
injection mold. Feldman, K.T. Jr.; Marjon, P.L.; Hahn, D.R. 
(Univ of NM, Albuquerque). American Society of Mechanical 
Engineers, [Paper] ; No. 80-HT-100, 1-7(Jul 1980). 

In order to increase the production rate of a mold used to 
manufacture foam parts, a mold cooling system was designed to use 
air cooled finned heat pipes. The cooling system was designed to 
cool the mold from 425 to 150 C (800 to 300 F) at a rate of 28 C 
(50 F) per minute. Candidate heat pipes were built and tested using 
1.91-cm-OD steel tube with spiral wound, welded, and segmented 
fins and with Dowtherm A working fluid. 2 refs. 


30885 Energy production from straw. Final report. 
Strehler, A. Luxembourg; Commission of the European 
Communities (1980). 86p. (In German). (EUR—6955-DE). 
European Community Information Service, Washington, 
DC. 


Tabulated and graphically presented data are given for cur- 
rent (1977) and expected production of wheat, rye, oats, and barley 
in the German Federal Republic with respect to the various areas 
of cultivation and regions of the country, particularly Bavaria. Tab- 
ulated breakdowns are given for the caloric value of various species 
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of grain, including their moisture content. Tabulated data are also 
given for optimal combustion systems with respect to energy con- 
sumption with reference to heating requirements for industrial, do- 
mestic, and agricultural installations for which the use of processed 
straw is discussed. Data are presented on the cost of recovering, 
transporting, and storing straw briquets, cobs, and pellets for fuel 


purposes. 


30886 Utilization of fluidized bed combustion by-products 
in fired structured materials. Slonaker, J.F. (WVa Univ, 
Morgantown). West Virginia University Coal Research 
Bureau Technical Report ; No. 169, vp(May 1979). 

The utilization potential of fluidized bed combustion by- 
products in fired structural materials is discussed in this report. The 
by-products investigated were obtained from the Pope, Evans and 
Robbins process at Rivesville, West Virginia. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 30074, 30093, 30094, 30712, 30760, 30765, 
30767, 31080 


30887 (CONF-790346—, pp 8p, Paper 13) Modern coal 
fired high temperature water (HTW) heat plant. Peavy, B.; 
Karabensh, R.S. 1979. NTIS, PC A11/MF AOl1. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

A heat plant with a high temperature water disribution 
system to be installed at the Francis E. Warren Air Force Base is 
described. The plant features three identical vertical coal-fired high 
temperature water generators utilizing Wyoming coal. Plant capac- 
ity and system operation, equipment selections, and environmental 
considerations are discussed. (MCW) 


30888 (CONF-790346—, pp 22p, Paper 14) United 
States Air Force model base program: a DOE/DOD Energy 
Showcase Initiative for McClellan AFB, California. 1979. 
NTIS, PC Al1l/MF AOl1. 

From Conference on conservation: energy management by 
design; El Paso, TX, USA (8 Mar 1979). 

The McClellan AFB DOE/DOD Energy Showcase Initia- 
tive program described includes use of a full range of energy con- 
servation technology and alternate energy sources, an estimate of 
the benefits accrued by DOE and DOD, and the management orga- 
nization necessary to accomplish the program fully. The program is 
conceptual in form; however, the concept is fully explained and all 
known Energy Showcase Initiative requirements are met. A brief 
description of McClellan AFB is presented. The energy conserving 
technologies considered cover systems/designs capable of conserv- 
ing energy derived from existing sources and the alternate energy 
sources evaluated cover those other than what are currently con- 
sumed at McClellan. These include: chemical, nuclear, solar, geo- 
thermal, and refuse/biomass. (MCW) 


30889 (DOE/R5/19248—T1) Earth-sheltered industrial 
utility park. Final report. (Cumberland Development Corp., 
WI (USA)). Apr 1981. Contract FG02-80R510248. 78p. 
NTIS, PC A05/MF AO1. Order Number DE8 1028667. 

The potential to develop the Cumberland (Wisconsin) indus- 
trial park site using earth-integrated techniques is discussed. The 
concept feasibility study concerned the site, the land-use plan, and 
building types. An assessment of energy use in the Cumberland 
community for 1979 and 1980 was made by compiling sales data 
from the various suppliers of gasoline, diesel, electricity, natural 
gas, and other fuels. A resource and technology assessment of bio- 
mass feedstocks for a possible community scale bioenergy facility 
was made. Details of each element of the study are presented and 
conclusions are summarized. (MCW) 


30890 (TVA/ONR/PCS—81/1)__ Final _ environmental 
impact statement. Alternative electric power rate structures. 
(Tennessee Valley Authority, Norris (USA)). 1981. 24p. 
NTIS, PC A02/MF AOl1. 

TVA is considering adopting and implementing alternative 
rate structures. The objectives of such an action are to encourage 
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conservation of electricity, increase the efficient use of facilities and 
resources, and provide for more equitable rates among electric con- 
sumers. The alternative rate structures proposed include 

concepts identified by the Public Utility Regulatory Policies Act of 
1978. Implementing alternative rate structures would have no direct 
effect on the physical environment and any socio-economic effects 
would be insignficant. Any indirect physical impacts would be in- 
significant in the short term and any long-term effects would be 
positive. TVA’s studies suggest that these positive effects would be 
significant but that it is impossible to accurately predict with the 
state of today’s knowledge the specific quantified impacts. 


3209 Education And Public Relations 
REFER ALSO TO CITATION(S) 30815 
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3301 Internal Combustion Engines 
REFER ALSO TO CITATION(S) 30908, 30909, 30909 


30891 (AD-A—090977) Influence of mico fuels on engine 
performance, exhaust emissions, and performance. Interim 
report. Tataiah, K.; Lestz, S.J. (Southwest Research Inst., 
San Antonio, TX (USA). Army Fuels and Lubricants Re- 
search Lab.). Dec 1979. Contracts DAAK70-78-C- 
0001;DAAK70-80-C-0001. 87p. NTIS, PC AOS/MF AOl1. 

The influence of Micronized Coal-in-Oil (MICO) fuels on 
engine performance and exhaust emissions was experimentally stud- 
ied in a single-cylinder Hatz diesel engine. One of these fuels, 
which contained 20 wt% coal, was also examined for its effects on 
engine endurance and wear in a four-cylinder Mercedes diesel 
engine. The performance and emissions tests were conducted at 
twelve different steady-state conditions covering the operating 
speed-load range of the engine. In each test, the exhaust emissions 
(including particulates, sulfates, and smoke), crankcase blowby, and 
temperatures were measured, and brake thermal efficiency and air- 
fuel ratio was calculated. The results obtained with the single-cylin- 
der engine indicate that the coal in MICO fuel hinders the combus- 
tion of the diesel component and decreases the overall brake ther- 
mal efficiency of the engine. Although the coal reduces the con- 
sumption of diesel fuel component, the total energy consumption is 
higher. 


30892 (AD-A—091011) Exhaust emissions characteristics 
and variability for Pratt and Whitney JT8D-7A gas turbine 
engines subjected to major overhaul and repair. Final report 
Nov 1978-Feb 1979. Becker, E.E.; Frings, G.; Cavage, W.C. 
(Federal Aviation Administration, Atlantic City, NJ (USA). 
Technical Center). Sep 1980. 55p. NTIS, PC A04/MF AOl1. 

Seven Pratt and Whitney Aircraft (PWA) JT8D-7A turbo- 
fan engines were tested at Kennedy International Airport, New 
York, to evaluate exhaust emissions characteristics and data vari- 
ability after overhaul. The measured data show that the engines 
tested did not meet the Environmental Protection Agency (EPA) 
emission standards. A comparison of the measured data, obtained 
from the seven overhauled engines evaluated under this program, 
with new engine data obtained from PWA show that there is a 
great deal of similarity between the two sets of data. Differences 
shown in this report between new engine and overhauled engine 
data are due to the quantity of the engines sampled; the new engine 
data represent a larger sample size. Satisfactory data can be meas- 
ured by using the test procedures, instrumentation, and equipment 
defined in this report. 


30893 (AD-A—091755) Regenerative engine analysis. 
Final report. Tameo, R.P.; Vinson, P.W.; Neitzel, R.E. 
(General Electric Co., Lynn, MA (USA). Aircraft Engine 
Group). Oct 1980. Contract DAAKS51-79-C-0055. 140p 
NTIS, PC A07/MF AO1. 

This report summarizes the results of a regenerative turbo- 
shaft study. The work was performed in two tasks. Task I was a 4- 
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month parametric study of cyclic and recuperator design param- 
eters leading to the selection of those parameters providing mini- 
mum fuel consumption and life-cycle cost. Task II consisted of a 2- 
month preliminary design of a selected regenerative engine cycle. 


30894 (AD-A—091777) Reduction of exhaust smoke from 
gas-turbine engines by using fuel emulsions. Final report. 
Moses, C.A.; Coon, C.W.; Altavilla, P.A. (Southwest Re- 
search Inst., San Antonio, TX (USA). Army Fuels and Lu- 
bricants Research Lab.). 21 Oct 1980. Contract N68335-76- 
C-1136. 92p. NTIS PC MF AOI. 

Low-internal-phase ratio emulsions of water-in-fuel have 
been investigated for their potential in reducing exhaust smoke 
from gas-turbine engines. The unique mechanism is the selective va- 
porization of the internal phase during the period of droplet heat- 
ing. Experiments were conducted in a combustor facility fabricated 
from T-63 engine hardware using a single-can combustor with a 
dual-orifice pressure atomizer. Two series of tests were performed. 
The initial sequence employed air flow conditions that simulated 
full engine power (the smokiest condition). During the experiments, 
the fuel specifications, water concentration, surfactant concentra- 
tion, and dispersion size were varied, and measurements of exhaust 
smoke, combustor temperature rise, flame radiation, and combus- 
tion efficiency based upon exhaust chemistry were obtained. The 
initial series of experiments suggested that a 48 percent reduction in 
exhaust particulate concentration, based upon a correlation due to 
Champagne, was possible with an emulsion having a water-to-fuel 
ratio of 0.1. The later series of tests was oriented toward optimiz- 
ation of the water concentration for smoke reduction and examina- 
tion of the complete engine power spectrum. 


30895 (ANL/CNSV-TM—75) Heavy-duty engines analy- 
sis, Study 3: applications of gas-turbine engines for heavy- 
duty drucks. Jacobson, D.H. (Argonne National Lab., IL 
(USA)). Jul 1981. Contract W-31-109-ENG-38. 49p. NTIS, 
PC A03/MF AO1. Order Number DE81028494. 

This report was prepared as a planning document to estab- 
lish the operational acceptance, technical feasibility, economic via- 
bility, and benefits of introducing gas turbine power systems into 
commercial trucking operations. This study describes the scope of 
the total program and identifies the key elements and steps that will 
be required to conduct an effective demonstration-to-production 
evaluation program. A description of the turbine engines available 
for near term installation in representative vehicles, including the 
development status, projected performance, delivery schedule, and 
cost estimates are included. The impact of technological advance- 
ment in the areas of ceramics, controls, transmissions, and heat ex- 
changers has also been factored into the study to project the full 
potential that could be realized by the advanced propulsion system. 
Evaluation and assessment criteria have been reviewed. 


30896 (PB—81-121964) The aftermarket costs of heavy- 
duty diesel mufflers. Technical report. Heiser, D. (Environ- 
mental Protection Agency, Ann Arbor, MI (USA)). Jul 
1980. 14p. NTIS, PC A02/MF AO1. 

EPA is preparing to propose a heavy-duty diesel particulate 
emission standard. One possible control technique is the trap-oxi- 
dizer. The addition of a trap-oxidizer will require the use of an ex- 
haust system that will last the lifetime of a vehicle (i.e., a stainless 
steel system). The trap-oxidizer has also been shown to reduce 
engine noise as well as current mufflers. Thus, its use should elimi- 
nate the need for the muffler. This elimination would reduce main- 
tenance costs, since the muffler would no longer need to be re- 
placed. These savings would need to be taken into account when 
determining the net cost per vehicle of adding a trap-oxidizer. To 
estimate these savings, the aftermarket costs of mufflers must be 
known. Representative aftermarket muffler costs will thus be esti- 
mated in this report for the various heavy-duty vehicle classes. 


3303 Electric-powered Systems 
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REFER ALSO TO CITATION(S) 30667 


30897 (AD-A—091412) An experimental study of metha- 
nol reformation. Master's thesis. Shafer, J.B. (Air Force Inst. 
of Tech., Wright-Patterson AFB, OH (USA)). Dec 1979. 
110p. NTIS, PC A06/MF AOl1. 

Transportation vehicles’ overall efficiency could be greatly 
increased if a hydrogen-air fuel cell served as the power source. 
Carrying hydrogen on board a vehicle presents immense weight 
and safety problems, however, and the fuel cell vehicle has so far 
been successful only in space or research study. Reforming of a 
source fuel into a hydrogen-rich gas offers a solution to the prob- 
lems, especially if waste heat from the fuel cell can be used in the 
reforming. This paper discusses the ideas behind fuel cell vehicles, 
the choice of methanol as the source fuel and the detailed design 
and construction of a reformer system to test the possibilities. The 
reformer system is now operating at The University of Arizona, 
and early data has provided successful results. The system was de- 
signed to be reliable and capable of testing methanol reforming 
using variables of temperature, pressure, methanol to water ratio, 
carbon buildup, flow rate and differing catalysts. Early results pre- 
dict that at temperatures of 400 F and below a larger catalyst 
volume may be required to produce the volume of hydrogen 
needed at fuel cell maximum power. Ethanol research is proposed. 


30898 (DOE/CS/50121—T1) Operation of the Lectric 
Leopard. Final report. Kamm, I.O. (Stevens Inst. of Tech., 
Hoboken, NJ (USA)). Jul 1981. Contract FG01-79CS50121. 
93p. NTIS, PC A05/MF A0O1. Order Number DE81026281. 

The vehicle selected for the demonstration project is a Lec- 
tric Leopard built by US Electricar Corporation. The vehicle was 
unable to fulfill the intentions of the program because of continuous 
failures in the control system and an inability of the factory to fix 
them. Our requests to obtain circuit diagrams of the system so that 
we could make repairs ourselves were turned down, stating that 
this information was proprietary. The vehicle was demonstrated 
three times, to a student audience, Public Service Electric and Gas 
Company Day at Stevens and the Rotary Club of Hoboken; but be- 
cause of the large amounts of downtime the vehicle only accumu- 
lated 900 miles over a one year period. In May 1981 we were in- 
formed that in a frontal barrier test, the rear batteries had broken 
loose delivering a second impact on the driver and dumping several 
gallons of acid into the occupant compartment. On the advise of 
DOE the vehicle has not been used since. If Stevens is permitted to 
keep the vehicle it is our intent to make it the subject of several 
student senior design projects to make the vehicle safe for use by 
containerizing the rear batteries. 


30899 (DOE/CS/51294—T6) Preliminary design review 
report. Phase I. Deliverable Item 5. (General Electric Co., 
Schenectady, NY (USA). Corporate Research and Develop- 
ment Dept.). 1 Oct 1976. Contract AC03-76CS51294. 56p. 
NTIS, PC A04/MF A0O1. Order Number DE81027063. 

The electric vehicle preliiainary design was reviewed and 
the electric vehicle drive system trade-off studies were completed. 
Design aspects considered included: drive system trade-offs; battery 
operational characteristics; structural design; power circuits; battery 
charger; vehicle gradeability; cold soak; cost; baseline vehicle speci- 
fications; and upgrading to approach ERDA goals. There were no 
deficiencies noted with respect to the contract requirements. How- 
ever, not all of the ERDA performance goals will be met. Those 
ERDA goals which will not be met are minimum urban range of 75 
miles on the SAE J227A Schedule D driving cycle; sustained speed 
of 50 mph on a 5% grade; operation after an unserviced park at - 
20°F for 7 days, battery recharging from a 120 volt, single-phase 
outlet in 6 h. No design changes in the Baseline Vehicle were rec- 
ommended. Potential areas for upgrading were noted such as the 
use of an improved battery, introduction of a shifting transmission, 
and use of a flywheel to supply energy for acceleration. Specific 
upgrading approaches will be recommended and included in the 
Development Plan. 


30900 (DOE/CS/51294—T7) Conceptual design review 
report. Phase I: deliverable item 4. (General Electric Co., 
Schenectady, NY (USA). Corporate Research and Develop- 
ment Dept.). 4 Oct 1976. Contract AC03-76CS51294. 5p. 
NTIS, PC A02/MF AO1. Order Number DE81027055. 





4127 / ERA VOL. 6, NO. 20 


This design review report for an electric-powered vehicle 
program consists of a list of design aspects considered. (LCL) 


30901 (SERI/RR—742-1068) Rapid charging of lead-acid 
batteries for electric-vehicle propulsion and solar-electric stor- 
age. Longrigg, P. (Solar Energy Research Inst., Golden, 
CO (USA)). Jun 1981. Contract AC02-77CH00178. 44p. 
NTIS, PC A03/MF AO1. Order Number DE8 1028084. 

A survey of the various charging techniques that are availa- 
ble and that have been used extensively for lead-acid batteries is 
presented. Also, descriptions of newer techniques involving gas 
evolution-controlled charging are included. An evaluation of fast 
charge approaches, with an analysis of battery state equations, is 
presented. (WHK) 


30902 Aluminum air unit cell for electric vehicles suc- 
cessfully tested. Light Metal Age ; 38: No. 11-12, 30(Dec 
1980). 

A power cell which uses aluminum, air and tap water as 
fuels has been tested at Lawrence Livermore National Laboratory 
in California. 


3305 Flywheel Propulsion 


30903 Matched metal die compression molded structural 
random fiber sheet molding compound flywheel. Kulkarni, 
S.V.; Christensen, R.M.; Toland, R.H. (to Dept. of Energy). 
US Patent Application 190,305. 24 Sep 1980. 12p. 

A flywheel is described that is useful for energy storage in a 
hybrid vehicle automotive power system or in some stationary ap- 
plications. The flywheel has a body of essentially planar isotropic 
high strength structural random fiber sheet molding compound 
(SMC-R). The flywheel may be economically produced by a 
matched metal die compression molding process. The flywheel 
makes energy intensive efficient use of a fiber/resin composite 
while having a shape designed by theory assuming planar isotropy. 


30904 Rimmed and edge thickened stodola shaped fly- 
wheel. Kulkarni, S.V.; Stone, R.G. (to Dept. of Energy). US 
Patent Application 190,306. 24 Sep 1980. 17p. 

A flywheel is described that is useful for energy storage in a 
hybrid vehicle automotive power system or in some stationary ap- 
plications. The flywheel has a body composed of essentially planar 
isotropic high strength material. The flywheel body is enclosed by 
a rim of circumferentially wound fiber embedded in resin. The rim 
promotes flywheel safety and survivability. The flywheel has a 
truncated and edge thickened Stodola shape designed to optimize 
system mass and energy storage capability. 


3306 Vehicle Design Factors 


30905 (DOE/CS/51095—T2) Study of reduction of ac- 
cessory horsepower requirements. Seventh quarterly progress 
report. (AiResearch Mfg. Co., Phoenix, AZ (USA)). 30 May 
1976. Contract AC03-76CS51095. 63p. NTIS, PC A04/MF 
A01. Order Number DE81016853. 

Progress is reported for a program whose objective is to 
evolve and define an accessory drive system that will minimize 
system power consumption of driven accessories on an internal 
combustion engine in a passenger automobile. Although the pri- 
mary goal is fuel econoniy improvements, the manner of accom- 
plishment must be acceptable to both manufacturer and customer. 
Factors such as first cost, maintainability, and impact on existing 
capital investment were significant considerations in selecting a 
variable ratio belt drive as the speed control mechanism. Tasks 
completed in this quarter were: the design, fabrication, component, 
and laboratory engine tesis of prototype variable ratio belt drive; 
and baseline compact car computer modeling and computer drive 
cycle analyses utilizing the accessory drive system. The major ac- 
complishments in this quarter were: mechanical and hydromechani- 
cal accessory drive systems were installed in the vehicle and tested; 
initial drive system performance evaluation was completed; emis- 
sions and fuel economy testing was completed in accordance with 
the federal test procedure; fuel economy simulator was completed 
and is functional; initial road test of mechanical accessory drive 
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system was completed and reflects valid fuel economy improve- 
ments; and mechanical accessory drive system off-design analysis 
was completed. 


30906 (DOE/CS/51097—T1) Design and development of 
a continuously variable ratio transmission for an automotive 
vehicle. 3rd quarterly progress report. (Orshansky Transmis- 
sion Corp., San Diego, CA (USA)). 31 Oct 1975. Contract 
AC03-76CS51097. 54p. NTIS, PC A04/MF AOl. Order 


Number DE81027476. 

The purpose of this program is to design, build and test a 
hydromechanical transmission which has a continuously variable 
speed ratio that is independent of torque level and which operates 
at the highest possible efficiency. The program is divided into two 
phases. Phase I consists primarily of the design of the transmission. 
Also included in Phase I are: (1) the design of hydraulic module 
test equipment, (2) procurement of hydraulic module components 
and test equipment, (3) the design and construction of an electronic 
simulator, (4) the assembly of the hydraulic module, and (5) com- 
puter performance analysis, including AAPSD alternate engines. 
Phase II consists primarily of procurement, fabrication and testing 
of two prototype transmissions. Also included in Phase II are: (1) a 
stability analysis utilizing the electronic simulator, and (2) transmis- 
sion cost estimating. The status of the Phase II testing, to date is 
described. Included in the test results are hydraulic module efficien- 
cy tests, noise measurements, and controls component tests. 


30907 (DOE/CS/51097—T2) Design and development of 
a continuously-variable-ratio transmission for an automotive 
vehicle. 4th quarterly progress report. (Orshansky Transmis- 
sion Corp., San Diego, CA (USA)). 1975. Contract AC03- 
76CS51097. 42p. NTIS, PC A03/MF AO1. Order Number 
DE8 1026734. 

The primary effort during the past quarter was placed upon 
completing procurement of transmission hardware and upon the as- 
sembly of the first prototype transmission. Assembly of the first 
prototype transmission has been completed and testing will start in 
early January. Efficiency testing and subsequent improvements of 
the hydrostatic module has continued. This effort has demonstrated 
very close correlation with the computer-predicted efficiencies 
from which transmission performance and fuel savings calculations 
were made. Noise data has been reduced. Results indicate that in- 
creases in vehicle noise as a result of noise from the hydromechani- 
cal transmission will be less than one (1) dB(A) and therefore will 
not be discernable to the human ear. Both static and dynamic test- 
ing of the swashplate hydraulic control assembly has been per- 
formed. Response time of the original proportional valve proved to 
be insufficient. A larger capacity (no increase in size or mounting 
configuration) proportional valve was tested and response was im- 
proved by a factor of approximately four. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 30892, 30894, 30896 


30908 (PB—81-119398) Exhaust emissions from a Ford 
Pinto equipped with the General Dynamics electrosonic con- 
trol system. Technical report. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Oct 1976. 18p. NTIS, PC 
A02/MF AO1. 

The EPA receives information about many systems which 
appear to offer potential for emission reduction or fuel economy 
improvement compared to conventional engines and vehicles. One 
such system has been developed jointly by General Dynamics and 
Autotronic Controls Corporation. This system is called the Elec- 
tronic engine Control System (Electrosonic), and utilizes the princi- 
ples of lean-burn combustion to control exhaust emissions. The 
Electrosonic system is designed to control engine parameters affect- 
ing exhaust emissions. As such, the system controls ignition timing, 
air-fuel ratio and idle speed. The system does have EGR control 
capability, although EGR was not on the 1976 Ford Pinto MPG 
supplied to the EPA for evaluation. 
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3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 30891 


30909 (DOE/CE/50021—2) Influence of fuel variables 
on the operation of automotive open and pre-chamber diesel 
and spark ignited stratified charge engines: a literature study 
covering petroleum and syncrude derived fuels, executive 

. Needham, J.R. (Ricardo and Co. Engineers (1927) 
Ltd., Shoreham-by-Sea (UK)). Sep 1980. Contract ACO1I- 
80CS50021. 30p. NTIS, PC A03/MF AOl. Order Number 
DE81028113. 

A literature study was carried out to ascertain the influence 
of fuels and fuel variables on the operation of automotive diesel and 
spark ignited stratified charge engines with a view to understanding 
the impact of future fuels derived from syncrude. The findings from 
the search were presented and discussed in detail in the main report 
(Ricardo DP.81/539). In this executive summary, the conclusions 
and recommendations from the main report are presented. 


36 MATERIALS 


30910 (SAND-—81-1139C) Application of the theory of 
linear elastic materials with voids. Cowin, S.C.; Nunziato, 
J.W.; Puri, P. (Sandia National Labs., Albuquerque, NM 
(USA); New Orleans Univ., LA (USA). Dept. of Math- 
ematics; Tulane Univ., New Orleans, LA (USA). Dept. of 
Biomedical Engineering). 1981. Contract AC04-76DP00789. 
12p. (CONF-8106133—1). NTIS, PC A02/MF A0O1. Order 
Number DE81027903. 

From 4. international conference on continuum models of 
discrete systems; Stockholm, Sweden (29 Jun 1981). 

The linear theory of elastic materials with voids is summa- 
rized and some applications are sketched. The theory differs from 
classical linear elasticity in that the volume fraction corresponding 
to the void volume is taken as an independent kinematic variable. 
The following applications of the theory are described briefly: re- 
sponse to homogeneous deformations, inflation of a cylinder and 
sphere due to internal pressure, pure bending of a beam, and small 
amplitude acoustic waves. In each of these applications, the change 
in the void volume induced by the deformation is determined. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 30475, 30476, 30555, 30566, 30571, 30572, 
30573, 30575, 30576, 30577, 30578, 30579, 30580, 30581, 30582, 30583, 30584, 
30585, 30601, 30622, 30624, 30625, 30635, 30775, 30775, 30775, 31430, 31433, 
31482 


30911 (BNL—29671) Fracture mechanisms of sensitized 
stainless steels in sulfur-containing environments. Newman, 
R.C.; Sieradzki, K.; Isaacs, H.S. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 10p. 
(CONF-810913—5). NTIS, PC A02/MF AOl. Order 
Number DE81026052. 

From International conference on environmental degradation 
of engineering materials; Blacksburg, VA, USA (21 Sep 1981). 

The stress-corrosion cracking of sensitized type 304 stainless 
steel has been studied in a 6 x 10-*M sodium thiosulfate solution at 
room temperature. Under constant extension rate conditions the 
crack initiation probability is a maximum at -100 mV (SCE) and ap- 
proaches zero for a smooth surface at < -300 or > +300 mV. Ini- 
tiated cracks propagate at high rates at potentials as high as +500 
mV; a maximum crack velocity of ~ 8 jm s~' has been measured 
in a precracked specimen under constant load. Crack initiation 
probability can be correlated with the repassivation behavior of 
simulated grain boundary material, but the high crack propagation 
rates probably require a large contribution from intermittent me- 
chanical grain boundary failure. 
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30912 (CONF-810809—-14) Phonon-limited lifetimes of 
electrons in Pd. Khan, F.S.; Allen, P.B.; Butler, W.H. (Oak 
Ridge National Lab., TN (USA); State Univ. of New York, 
Stony Brook (USA). Dept. of Physics). 1981. Contract W- 
7405-ENG-26. 2p. NTIS, PC A02/MF A0Ol1. Order Number 
DE8 1028608. 

From 16. international conference on low temperature phys- 
ics; Los Angeles, CA, USA (19 Aug 1981). 

Quasiparticle lifetimes 1/tau/sub k/ are calculated for elec- 
trons on the Fermi surface (FS) of Pd using the rigid muffin tin 
model. Results are presented for the gamma-centered and the open 
sheets. 


30913 (CONF-810828—5) Effects of pressure on the 
mixed valent properties of Ce and its intermetallic com- 
pounds, Liu, S.H. (Oak Ridge National Lab., TN (USA)). 
Jul 1981. Contract W-7405-ENG-26. 9p. NTIS, PC A02/ 
MF AO1. Order Number DE81028572. 

From Conference on high pressure physics; Bad Honnef, 
F.R. Germany (Aug 1981). 

The rare earth element Ce and a number of rare earth com- 
pounds exhibit valence transition under pressure. This has been one 
of the most active research topics in recent years. There also exist 
several intermetallic compounds of Ce that do not unergo abrupt 
valence changes. Instead, the valence varies continuously with 
pressure or temperature. A systematic high pressure study of these 
compounds will further elucidate the phenomenon of valence fluc- 
tuation. For these materials, the single parameter which is most sen- 
sitive to the pressure is the position of the Ce 4f level relative to 
the conduction bands. Therefore, it should be possible to monitor 
the valence with pressure and follow the evolvement of the system 
from a local moment state to a nonmagnetic state. The latter may 
be a spin compensated Kondo lattice state of a lattice of virtual 
bound states. The experimental evidence of these exotic states is re- 
viewed, and new experiments to investigate their physical proper- 
ties are suggested. 


30914 (CONF-810831—9) Resistance of (Fe, Ni)sV long- 
range-ordered alloys to neutron and ion irradiation. Braski, 
D.N. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 5p. NTIS, PC A02/MF AOl1. Order 
Number DE81028577. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

A series of (Fe, Ni)sV long-range-ordered alloys were irradi- 
ated with neutrons in the Oak Ridge Research Reactor (ORR) and 
with 4 MeV Ni ions at temperatures above 250°C. The displace- 
ment damage levels for the two irradiations were 3.8 and 70 dpa, 
and the helium levels were 29 and 560 at. ppM, respectively. Irra- 
diation in ORR generally increased the yield strength and lowered 
the ductility of an LRO alloy, but produced relatively little swell- 
ing. The LRO alloys retained their long-range order after ion irra- 
diation below the critical ordering temperature, T/sub c/, and ex- 
hibited low swelling. Above T/sub c/ the alloys were disordered 
and showed greater swelling. Adjustment of alloy composition to 
prevent sigma phase formation reduced swelling. 


30915 (CONF-810831—10) Effect of low-temperature ir- 
radiation with (n,a) helium production on tensile properties of 
12 Cr-1 Mo VW-type steels. Klueh, R.L.; Vitek, J.M.; 
Grossbeck, M.L. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 5p. NTIS, PC A02/MF 
AOl. Order Number DE81028578. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Tensile specimens from small heats of ferritic (martensitic) 
steel based on 12 Cr-1 Mo VW have been irradiated in the High 
Flux Isotope Reator (HFIR) at ~ 50°C to displacement damage 
levels of up to 9.5 dpa. Two heats of 12 Cr-1 Mo VW steel were 
irradiated, along with similar alloys to which nickel had been 
added. Transmutation of the **Ni by thermal neutrons during irra- 
diation in HFIR leads to helium production rates similar to those 
anticipated in a fusion reactor. Displacement damage is produced 
simultaneously by the fast neutron flux in the reactor. After irradia- 
tion, the specimens were tested at room temperature and 300°C. 
Yield strength and ultimate tensile strength of irradiated samples 
displayed considerable hardening over the unirradiated condition. 





4129 / ERA VOL. 6, NO. 20 


The increased strength was accompanied by a decrease in ductility. 
Indications are that the hardening resulted only from the displace- 
ment damage and was not affected by the transmutation helium 
formed during irradiation. 


30916 (CONF-810831—13) TEM observations of crack 
tip: cavity interactions. Horton, J.A.; Ohr, S.M.; Jesser, 
W.A. (Oak Ridge National Lab., TN (USA); Virginia 
Univ., Charlottesville (USA)). 1981. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE81028574. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Crack tip-cavity interactions have been studied by perform- 
ing room temperature deformation experiments in a transmission 
electron microscope on ion-irradiated type 316 stainless steel with 
small helium containing cavities. Slip dislocations emitted from a 
crack tip cut, sheared, and thereby elongated cavities without a 
volume enlargement. As the crack tip approached, a cavity volume 
enlargement occurred. Instead of the cavities continuing to enlarge 
until they touch, the walls between the cavities fractured. Fracture 
surface dimples do not correlate in size or density with these en- 
larged cavities. 


30917 (CONF-810831—14) Development of iron-base 
long-range ordered (LRO) alloys for fusion reactor first wall 
and blanket applications. Liu, C.T. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 6p. 
NTIS, PC A02/MF A0O1. Order Number DE81028613. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Iron-base LRO alloys with base compositions (Fe,Ni)sV are 
being developed for fusion reactor applications. The base alloys are 
modified with <1% Ti for further improvement in metallurgical 
and mechanical properties. The phase relationships in the LRO 
alloys depend strongly on the nickel concentration in the range of 
31 to 40%. The o phase field existing in the low nickel alloys at 
temperatures above their critical ordering temperature (T/sub c/), 
can be eliminated by increasing nickel content to 40%. Tensile tests 
as a function of temperature indicate that the LRO alloys have su- 
perior high-temperature strength. Unlike conventional alloys, the 
yield strength of the LRO alloys increases with temperature and 
reaches a maximum around T/sub c/. As a result, the LRO alloys 
are much stronger than commercial alloys such as type 316 stainless 
steel. Titanium additions improve the ductility of the LRO alloys at 
elevated temperatures. The alloys show excellent creep resistance 
and structural stability. Long term aging at 550°C does not cause 
any significant change in tensile properties. The alloys exhibit a 
sharp decrease in creep rate at T/sub c/. The formation of long- 
range order lowers the creep rate by more than two orders of mag- 
nitude. 


30918 (DOE/ER/04356—4) Electrochemical investiga- 
tions of novel electrode materials. Progress report, November 
1, 1980-October 31, 1981. Worrell, W.L. (Pennsylvania 
Univ., Philadelphia (USA). Dept. of Materials Science and 
Engineering). Jun 1981. Contract AS02-77ER04356. 9p. 
NTIS, PC A02/MF AO1. Order Number DE8 1027460. 

This research program is designed to determine the structur- 
al and electrochemical properties of the unexplored lithium co-in- 
tercalated TiS, compounds. Progress during the past year is dis- 
cussed in three sections: preparation of lithium co-intercalated TiS: 
compounds, structural characterization and electrochemical-cell in- 
vestigations. 


30919 (DOE/ER/04799—1) Basic study of electroslag 
welding. Progress report, January 1, 1979-December 31, 1979. 
Eagar, T.W.; Szekely, J. (Massachusetts Inst. of Tech., 
Cambridge (USA)). 1979. Contract AS02-78ER04799. 12p. 
NTIS, PC A02/MF A0O1. Order Number DE81027852. 
During the initial contract period, a three dimensional model 
of the heat generation patterns and temperature profiles in the slag 
and liquid metal phases of the ESW process was formulated. 
During the present period this model has been refined and extended 
to include a three-dimensional transient model of melting, solidifica- 
tion and heat transport in the base plates. The experimental work 
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has complemented the theoretical work both by providing input 
data to the model and by verifying the model predictions. During 
the current year the welding apparatus has been made fully oper- 
ational and a series of experiments was carried out welding two 
inch thick plates. The principal finding of the experimental work 
was that the size of the heat affected zone is markedly affected by 
both the gap width and the welding voltage. 


30920 (DOE/ER/05002—T4) Diffusion-induced grain- 
boundary migration in Au/Cu and Au/Ag thin films, Pan, 
J.D.; Balluffi, R.W. (Xerox Palo Alto Research Center, CA 
(USA); Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Materials Science and Engineering). Jun 1981. 
Contract AS02-78ER05002. 39p. (COO—5002-21). NTIS, 
PC A03/MF AO1. Order Number DE81027225. 

Portions of document are illegible. 

Diffusion induced grain boundary migration (DIGM) was 
studied by transmission electron microscopy and scanning transmis- 
sion electron microscopy in the gold-rich layer of thin film Au/Cu 
and Au/Ag diffusion couples posessing grain boundary structures 
of controlled geometry. When either copper or silver was diffused 
along the boundaries in the gold-rich layer at temperatures where 
lattice diffusion was essentially frozen out, the boundaries were in- 
duced to migrate leaving alloyed zones behind in their wakes. The 
structures and compositions of the alloyed zones and the kinetics of 
the migration under various conditions were studied in detail in a 
large number of [111] and [001] tilt boundaries in Au/Cu couples 
and [111] tilt boundaries in Au/Ag couples. The phenomenon was 
also studied more indirectly by Auger sputter depth profiling ar 
random boudaries in Au/Ag couples. 


30921 (DOE/ER/10474—3) Improvement of reliability 
of welding by in-process sensing and control (development of 
smart welding machines for girth welding of pipes). Third 
progress report. Converti, J.; Dror, Y.; Hardt, D.; Liang, S.; 
Masubuchi, K.; Moore, J.; Paynter, H.; Unkel, W.; Zac - 
house, M. (Massachusetts Inst. of Tech., Cambridge (USA). 


School of Engineering). Jun 1981. Contract AsS02- 
79ER 10474. 89p. NTIS, PC A0S/MF A011. Order Number 
DE8 1027464. 

This two part progress report covers work from March 16, 
1980 to March 15, 1981. The overall objective of this program is to 
improve the reliability of welding by developing smart welding ma- 
chines. In addition to exercising strict control of the welding ma- 
chinery, the smart welding machine exercises real-time, closed-loop 
control of the weld itself. The weld quality, for the work to date, 
has been defined in terms of acceptable (full) penetration and weld 
bead width. Metallurgical defects, gas inclusions and oxidation/wet- 
ting problems have not been considered explicitly. Although the 
concepts and techniques developed have general application to the 
welding field, the program is focused specifically toward the weld- 
ing of pipes. Further, the present work condentrates on the root 
pass(es) using GTAW rather than on the filling process using 
GMAW. 


30922 (DOE/ER/10475—2) Study and modeling of high- 
temperature-fatigue crack propagation in austenitic stainless 
steel. Progress report for 1981. Davidson, D.L. (Southwest 
Research Inst., San Antonio, TX (USA)). 1 Aug 1981. Con- 
tract AS05-79ER10475. 32p. NTIS, PC A03/MF AOl. 
Order Number DE81028941. 

The objective of the work described in this annual report 
has been to gather information on crack tip plasticity in stainless 
steels as a function of the variables: stress intensity factor, tempera- 
ture, environment, frequency, and under creep and fatigue condi- 
tions. This report describes interim results of crack tip plasticity de- 
terminations in 304 stainless steel with some of the variables. 


30923 (DOE/ET/34215—24) Research on mechanisms of 
stress corrosion cracking in Zircaloy. Knorr, D.B.; Pelloux, 
R.M. (Battelle Pacific Northwest Labs., Richland, WA 
(USA); Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Materials Science and Engineering). Jun 1981. 
Contract AC06-76RL01830. 78p. (PNL—3860). NTIS, PC 
A05/MF A0O1. Order Number DE81028280. 

The results of internal gas pressurization tests, primarily at 
320°C, on cladding tubes from two suppliers, Supplier A and Sup- 
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plier B, are presented. The two lots show a substantial difference in 
iodine SCC susceptibility so a test matrix is used to resolve the rela- 
tive contributions of surface condition, residual stress, and texture. 
Additional tests with constant deflection split-ring specimens and 
with unstressed cladding segments are used to understand crack ini- 
tiation and the early crack growth stages of SCC. The difference in 
SCC susceptibility is due to crystallographic texture. Other varia- 
bles such as surface finish, stress relief temperature, and residual 
stress have little or no effect. Mechanical properties, crack initi- 
ation, and crack propagation all depend on texture. Both initiation 
and propagation features are analyzed by scanning electron micros- 
copy. A mechanism for crack initiation consistent with most obser- 
vations in this study and with the work of other investigators is 
proposed. At 320°C, lifetime is crack initiation limited while sever- 
al tests at 390°C indicate that lifetime is less initiation limited at 
higher temperature. 31 figures, 9 tables. 


30924 (DOE/SF/91001—T5) Sodium technology: 1- 
FFTF support work, friction tests. Oliva, R.M.; Horton, P. 
(Rockwell International Corp., Canoga Park, CA (USA)). 
1974. Contract AT03-76SF91001. 76p. NTIS, PC A05/MF 
A01. Order Number DE81026159. 

The objective of this program is to conduct friction screen- 
ing tests in an environment of high-temperature, high-purity liquid 
sodium or sodium vapor to: (1) develop backup materials, process- 
es, and vendors for core component wear pads, (2) investigate ma- 
terial treatments and coatings for improvement of wear behavior of 
common LMFBR structural materials, (3) evaluate weld-deposited 
hardfacings and/or prefabricated bearing materials for use in long- 
term, high-temperature, high-fluence regions, (4) evaluate bearing 
materials with a low potential for change in surface composition 
due to corrosion or mass transfer effects, and (5) develop statistical 
confidence in friction values for selected material combinations. 


30925 (EGG-M—03582) SEM examinations of oxidation 
characteristics of Alloy 800H. Miley, D.V.; Smolik, G.R. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 18 Jun 1981. 
Contract AC07-76ID01570. 38p. NTIS, PC A03/MF AO1. 
Order Number DE81029057. 

Oxidation characteristics of Alloy 800H at 1143 and 1253°K 
observed with SEM techniques are summarized. Different oxide 
phases developed heterogeneously in an outer layer under which a 
more continuous, dense, Cr-rich oxide layer formed. Growth rates 
of these oxides were greatest at grain boundaries, and exfoliation 
sometimes resulted. Chemical constituents of the various oxide 
phases were identified by EDS. The current work is being per- 
formed to provide a background for subsequent studies of corrosion 
in sulfur-bearing gases relative to coal gasification environments. 8 
figures. 


30926 New evidence on the magnetic structure of Nd. 
Moon, R.M.; Koehler, W.C. (Oak Ridge National Lab., TN 
(USA). Solid State Div.). Journal of Magnetism and Magnet- 
ic Materials ; 15: No. 18, 503-504(Jan-Mar 1980). 

From International conference on magnetism ‘79 (ICM); 
Muenchen, Germany, F.R. (3 - 7 Sep 1979). 

Previously reported data on the magnetic structure of Nd 
above 7.5 K seem to be in conflict with the Landau theory of phase 
transitions. Evidence for a new magnetic phase transition at 18.6 K 
is presented. The Landau theory should be applied to the new 
phase wich exists between 18.6 and 19.9 K. 


30927 Quadrupolar interactions and the magnetic states 
of HoSb. Brun, T.O.; Korty, F.W.; Kouvel, J.S. (Argonne 
National Lab., IL (USA); Illinois Univ., Chicago (USA)). 
Journal of Magnetism and Magnetic Materials ; 15: No. 18, 
298-300(Jan-Mar 1980). 

From International conference on magnetism '79 (ICM); 
Muenchen, Germany, F.R. (3 - 7 Sep 1979). 

The magnetic phase diagrams of a HoSb crystal, for fields 
along various axes, are found to contain antiferromagnetic and fer- 
rimagnetic regimes similar to those of DySb and thus offer analo- 
gous evidence for strong quadrupolar interactions. Such interac- 
tions are also revealed by analysis of magnetization-field isotherms 
above the Neel point. 
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30928 Amorphous NbioNico produced by Ni* ion implan- 
tation. Rechtin, M.D. (Argonne National Lab., IL); Vander 
Sande, J.; Baldo, P.M. pp 388-389 of Ninth international 
congress on electron microscopy. Vol. I. Sturgess, J.M. 
(ed.). Toronto, CA; Microscopial Society of Canada (1978). 

From 9. international congress on electron microscopy; To- 
ronto, Ontario, Canada (1 Aug 1978). 

Partially crystallized NbsoNiso ws irradiated to doses of 6 to 
20 displacements per atom (dpa) at room temperature and 900°K. 
Damage distribution was examined. (FS) 


30929 (LA—8877-T) Molecular dynamics calculations for 
sodium using pseudopotential theory. Swanson, R.E. (Los 
Alamos National Lab., NM (USA)). Jun 1981. Contract W- 
7405-ENG-36. 185p. NTIS, PC A0O9/MF AOI. Order 
Number DE81029022. 

Thesis. 

The equation of state of sodium is studied using the molecu- 
lar dynamics technique whereby the classical motion of a system of 
ions is solved with the aid of computers. The interaction potential 
between pairs of sodium ions consists of Coulomb and Born-Mayer 
repulsion terms and an effective ion-ion interaction derived from 
pseudopotential theory. This theory includes the effects of electron 
gas screening, exchange, and correlation. A model pseudopotential 
with parameters fit to experimental low-temperature data is used. 
By using this technique, an atomic description of a simple metal 
proceeds to the calculation of macroscopic thermodynamic proper- 
ties. 


30930 (LA-UR—81-2082) New ways of looking for phase 
transitions at multi-megabar dynamic pressures. Shaner, J.W. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 11p. (CONF-810828—4). NTIS, PC A02/ 
MF AOl1. Order Number DE81028771. 

From Conference on high pressure physics; Bad Honnef, 
F.R. Germany (Aug 1981). 

Shock wave techniques have provided much of our informa- 
tion about very high pressure phase transitions. However, because 
of the specific thermodynamic region accessible to simple shock 
wave experiments, phase transitions with very small density 
changes are difficult to detect. Those phase changes with a density 
decrease at constant pressure, such as normal melting, are virtually 
impossible to detect in a shock experiment. Three new techniques 
have been applied to thermodynamic measurements behind a shock 
wave, with the result that several previously undetected phase 
boundaries have been measured. First, optical pyrometry has been 
used to measure the temperature of shocked SiOz. A temperature 
anomaly was found, indicating a phase change, probably melting, 
between 0.6 and 1.1 Mbar. Secondly, magnetic probes have been 
used to measure the velocity of sound in shock compressed metals. 
The loss of a longitudinal elastic component of the sound wave is 
indicative of melting. Finally, a novel optical analyzer technique, 
exploiting the sensitivity of thermal radiation to small temperature 
changes, has also been used to measure the sound velocity in shock 
compressed metals. With the extra sensitivity provided by this de- 
rivative measurement of an equation of state surface, both solid- 
solid and melting transitions of iron above 2 Mbar have been de- 
tected. 


30931 (LA-UR—81-2124) Theoretical equations of state 
for metals. Kerley, G.I. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810684—42). NTIS, PC A02/MF AOl. Order Number 
DE8 1028743. 

From APS conference on shock waves in condensed matter; 
Menlo Park, CA, USA (23 Jun 1981). 

Equation of state (EOS) calculations for xenon, iron, and be- 
ryllium are described and shown to give good agreement with 
shock wave experiments. The theory includes models for both solid 
and fluid phases, calculation of the melting curve, and effects of 
atomic shell structure on thermal electronic contributions to the 
EOS. 
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30932 (LA-UR—81-2257) Impedance-match experiments 
using high intensity lasers. Holmes, N.C.; Trainor, R.J.; An- 
derson, R.A.; Veeser, L.R.; Reeves, G.A. (Los Alamos Sci- 
entific Lab., NM (USA)). 1981. 4p. (CONF-810684—43). 
NTIS, PC A02/MF A0O1. Order Number DE81025802. 

From APS conference on shock waves in condensed matter; 
Menlo Park, CA, USA (23 Jun 1981). 

The results of a series of impedance-match experiments using 
copper-aluminum targets irradiated using the Janus Laser Facility 
are discussed. The results are compared to extrapolations of data 
obtained at lower pressures using impact techniques. The sources of 
errors are described and evaluated. The potential of lasers for high 
accuracy equation of state investigations are discussed. 


30933 (LA-UR—81-2266) Response of metallic glasses 
FesoNisoPisBs and FesoBzo to irradiation with 800-MeV pro- 
tons. Cost, J.R.; Sommer, W.F. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810831—17). NTIS, PC A02/MF AOI. Order Number 
DE8 1028705. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Metallic glasses with compositions of FesoNiwPisBs and 
FesoBzo were irradiated in the 800 MeV proton beam at the Los 
Alamos Meson Physics Facility while the electrical resistance and 
length changes were monitored. The resistance and the length of 
the first alloy were both found to increase and saturate with dose to 
AR/R = 5 x 107° and AL/L = 2 x 10%. For the second alloy the 
total dose of 1.1 x 10'* p/cm*, which was calculated to give rough- 
ly 0.12 dpa, was slightly less than that required for saturation. No 
annealing of these increases was observed for anneals from room 
temperature to 250°C. These results are interpreted in terms of a 
model in which collision cascades create small regions of increased 
atomic disorder which fully overlap each other at saturation. 


30934 (LA-UR—81-2367) Impedance-matching experi- 
ments using high-pressure, laser-driven shock waves. Veeser, 
L.R.; Reeves, G.A.; Holmes, N.C.; Trainor, R.J.; Anderson, 
R.A. (Los Alamos National Lab., NM (USA); California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 1981. Contract W-7405-ENG-36. Sp. (CONF- 
810827—4). NTIS, PC A02/MF AOl. Order Number 
DE8 1028732. 

From 8. AIRAPT conference and 19. EHPRG conference; 
Uppsala, Sweden (17 Aug 1981). 

A high-power laser was used to produce shock waves with 
pressures of 300 to 700 GPa. A series of impedance-matching ex- 
periments on aluminum-copper systems with 10% accuracy indicate 
several areas in which the experiment can be improved to reduce 
the errors. Several such improvements are now being made, includ- 
ing upgrading both the laser and recording systems and modifying 
the target characterization techniques. 


30935 (LBL—12879) Study of electropolishing of ferrous 
alloys using rotating-disk electrodes. Hryniewich, T.; Muller, 
R.H.; Tobias, C.W. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1981. Contract W-7405- 
ENG-48. 127p. NTIS, PC AO7/MF AOl. Order Number 
DE81028898. 

This work deals with electropolishing of ferrous materials 
ranging from pure iron through carbon steels, with increasing 
carbon content, to a few low-alloy steels. The characteristics of 
electropolishing stainless and acid-proof steels are well known, and 
for this reason were not considered in this research. Studies were 
performed on the rotating disk electrode system under controlled 
electrochemical and hydrodynamic conditions. The purpose was to 
establish conditions at which the best surface finish, after electropo- 
lishing of different types of ferrous alloys, may be achieved. The 
work involved investigations over a wide range of applied current 
density, mass loss, and current efficiency. 


30936 (LBL—12903) Role of the microstructural compo- 
nents in a three-step heat cycled, low carbon Fe-6Ni alloy. 
Kim, H.J. (Lawrence Berkeley Lab., CA (USA)). May 
1981. Contract W-7405-ENG-48. 64p. NTIS, PC A04/MF 
AO1. Order Number DE8 1027396. 
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Thesis. 

The role of each microstructural component (i.e., ultrafine- 
grain, stable retained austenite, and tempered martensite matrix) in 
a three-step heat cycled, low carbon Fe-6Ni cryogenic alloy, which 
had shown excellent cryogenic properties, were studied indepen- 
dently through investigations of the mechanical properties and 
transformational behaviors of two simulated alloys. As a result, it 
was found that each component contributed to overall properties of 
the cryogenic alloy uniquely as follows: the ductile-brittle transition 
temperature is suppressed effectively by grain refinement; stable re- 
tained austenite in ferritic steel increases the cryogenic toughness 
by grain refinement; and the martensite matrix of ferritic steel af- 
fects the Charpy upper shelf energy alone. It also was found that 
an excellent cryogenic toughness was obtainable by the combined 
effects of each microstructural component of the alloy. 


30937 (LBL—12955) Electrochemical properties of small 
clusters of metal atoms and their role in the surface-enhanced 
Raman scattering. Plieth, W.J. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1981. Contract W-7405-ENG-48. 24p. 
NTIS, PC A02/MF AO1. Order Number DE81024198. 
Starting with equations for the shift of the reversible redox 
potential of small metal particles with size, the electrochemical 
properties of these particles are discussed. Approximate equations 
are given for the relationship between the particle size and the sur- 
face charge, the potential of zero charge, the surface potential, 
work function and quantities related to this function. The influence 
of these properties on redox reactions, electrosorption and chemi- 
sorption are discussed. The results are used to explain experimental 
observation in connection with the surface enhanced Raman effect. 


30938 (MLM—2848(OP)) Microstructural analysis of 
Kovar/molybdenum and copper/molybdenum interdiffusion. 
Kelly, M.D.; Breakall, K.L. Jr.; Roesch, D.L. (Mound Fa- 
cility, Miamisburg, OH (USA)). 1981. Contract AC04- 
76DP00053. 13p. (CONF-810731—1). NTIS, PC A02/MF 
A011. Order Number DE81025919. 

From 14. annual technology meeting of international metal- 
lographic society; San Francisco, CA, USA (21 Jul 1981). 

Studies were conducted to measure interdiffusion of Kovar/ 
molybdenum and copper/molybdenum at different temperatures for 
various periods of times. The study was conducted to determine 
optimum operating parameters to achieve good bonding, while 
maintaining practical processng time. Metallographic techniques 
were developed to prepare specimens for microprobe analysis, and 
to etch specimens for photomicrography. The metallographic tech- 
niques used, along with the resulting microprobe analyses, are dis- 
cussed. 7 figures. 


30939 (ORNL—5783) Thermal aging behavior of 
ERNiCr-3 alloy (weld and base metal), Klueh, R.L.; King, 
J.F. (Oak Ridge National Lab., TN (USA)). Aug 1981. 
Contract W-7405-ENG-26. 36p. NTIS, PC A03/MF AO1. 
Order Number DE81027047. 

The nickel-base filler metal alloy ERNiCr-3, containing 
nominally 67% Ni, 20% Cr, 3% Fe, 3% Mn, and 2.5% Nb, is used 
widely to make welds for elevated-temperature service. To deter- 
mine the effect of elevated temperature on tensile and creep-rupture 
properties of ERNiCr-3, weld metal specimens were thermally aged 
to 10,000 h at 510°C, to 15,000 h at 566°C, and to 1000 h at 677°C. 
Wrought ERNiCr-3 was also aged at 566 and 677°C. The 0.2% 
yield strength of the ERNiCr-3 weld metal increased with thermal 
aging time at 510 and 566°C. The ultimate tensile strength also in- 
creased continuously with aging time at 566°C, whereas at 510°C, 
it went through a maximum (the strength of the material aged 
10,000 h was less than was that aged 5000 h). 


30940 Low-temperature phase transition in alpha-urani- 
um. An old problem revisited. Lander, G.H. (Argonne Na- 
tional Lab., Evanston, IL (USA)); Smith, H.G.; Wakabaya- 
shi, N. (Oak Ridge National Lab., TN (USA)). Journal of 
Nuclear Materials ; 95: No. 3, 307-310(Dec 1980). 
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30941 (PB—81-126351) Regional air pollution study: ef- 
fects of airborne sulfur pollutants on materials. Final report. 
Mansfeld, F. (Rockwell International Corp., Creve Coeur, 
MO (USA). Environmental Monitoring and Services 
Center). Jan 1980. Contract EPA-68-02-2093. 180p. NTIS, 
PC A09/MF AOl1. 

Samples of galvanized steel, weathering steel, Al 2014 and 
7079 stress samples, silver, marble, nylon and two types of house 
paint were exposed at nine sites of the Regional Air Monitoring 
System in the St. Louis area. Wind speed and direction, tempera- 
ture, dew point, total sulfur, SO2, H2S, 03, NOx, total hydrocar- 
bons, total suspended particulate matter, sulfate and nitrate were re- 
corded. For galvanized steel a pronounced effect of time of first ex- 
posure was observed. The corrosion behavior of weathering steel 
was not seasonally dependent. House paint showed discontinuous 
erosive behavior. Exposure to the south was more erosive than ex- 
posure to the north. Rates for latex paint were higher than for oil 
based paint. The erosion rate of marble decreased with time. At 
some sites 50% reflectance loss of silver occurred after 3 months 
exposure. All samples of Al 7079 at 25 Ksi failed in less than 255 
days, while complete failure at 15 Ksi occurred between 277 and 
630 days. For Al 2014 more scatter was observed. The pollution 
levels in St. Louis were found to be rather low. Ozone showed sim- 
ilar seasonal changes as the temperature. Sites close to the center of 
St. Louis had lower ozone but higher NOx and total hydrocarbon 
levels. Sulfate was about twice as high in summer as in winter. A 
first attempt at multiple regression analysis was made. Apparent in- 
consistencies in the estimated effects are believed to be due to mul- 
ticollinearity. 


30942 (PB—81-128837) Novel concepts for recovery of 
nuclear grade zirconium oxide from Bureau of Mines zircony] 
chloride strip liquors. Final report, October 1979-March 
1980. Stambuagh, E.P.; Miller, J.F.; Smith, R.K. (Battelle 
Columbus Labs., OH (USA)). Jun 1980. Contract J0295067. 
62p. NTIS, PC A04/MF AOl1. 

Results of research on the hydrothermal precipitation of zir- 
conium oxide from the Bureau of Mines zirconyl chloride-sulfate 
strip liquors indicate that nuclear-grade material can be prepared by 
this process. Greater than 99 pct of the zirconium value can be pre- 
cipitated at 250 to 260 C in short reaction time without consump- 
tion of acid value of the liquor. Thus, precipitation of zirconium 
dioxide on a continuous basis, that is, the zirconium dioxide is pre- 
cipitated in a continuous mode of operation by pumping the strip 
liquor through a heated pressurized reactor and recycle of the 
acidic liquor to the process stage are favored. The results of accom- 
panying studies of liquid-solid separation, product washing and 
dewatering, product purity, and chlorination of the product are 
presented and discussed. 


30943 (PNL—3569) Corrosion resistance of cast irons 
and titanium alloys as reference engineered metal barriers for 
use in basalt geologic storage: a literature assessment. Char- 
lot, L.A.; Westerman, R.E. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jul 1981. Contract AC06- 
76RLO01830. 72p. NTIS, PC A04/MF AOl. Order Number 
DE81026840. 

A survey and assessment of the literature on the corrosion 
resistance of cast irons and low-alloy titanium are presented. Select- 
ed engineering properties of cast iron and titanium are briefly de- 
scribed; however, the corrosion resistance of cast iron and titanium 
in aqueous solutions or in soils and their use in a basalt repository 
are emphasized. In evaluating the potential use of cast iron and ti- 
tanium as structural barrier materials for long-lived nuclear waste 
packages, it is assumed that titanium has the general corrosion 
resistance to be used in relatively thin cross sections whereas the 
cost and availability of cast iron allows its use even in very thick 
cross sections. Based on this assumption, the survey showed that: 
The uniform corrosion of low-alloy titanium in a basalt environ- 
ment is expected to be extremely low. A linear extrapolation of 
general corrosion rates with an added corrosion allowance suggests 
that a 3.2- to 6.4-mm-thick wall may have a life of 1000 yr. Pitting 
and crevice corrosion are not likely corrosion modes in basalt 
ground waters. It is also unlikely that stress corrosion cracking 
(SCC) will occur in the commercially pure (CP) titanium alloy or 
in palladiumor molybdenum-alloyed titanium materials. Low-alloy 
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cast irons may be used as barrier metals if the environment sur- 
rounding the metal keeps the alloy in the passive range. The solu- 
bility of the corrosion product and the semipermeable nature of the 
oxide film allow significant uniform corrosion over long time peri- 
ods. A linear extrapolation of high-temperature corrosion rates on 
carbon steels and corrosion rates of cast irons in soils gives an esti- 
mated metal penetration of 51 to 64 mm after 1000 yr. A corrosion 
allowance of 3 to 5 times that suggests that an acceptable cast iron 
wall may be from 178 to 305 mm thick. Although they cannot be 
fully assessed, pitting and crevice corrosion should not affect cast 
iron due to the ground-water chemistry of basalt. 


30944 (SAND—81-0365C) Properties of matter at ultra- 
high pressures. Perry, F.C.; Sweeney, M.A.; Asay, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 4p. (CONF-810827—2). NTIS, 
PC A02/MF AOl1. Order Number DE8 1026504. 

From 8. AIRAPT conference and 19. EHPRG conference; 
Uppsala, Sweden (17 Aug 1981). 

Some recent experiments using the precision impact tech- 
nique to study the shock-induced vaporization of lead (Pb) are de- 
scribed. Previous experiments have utilized strong shock waves to 
investigate the equation of state of lead and other metals. Emphasis 
here is on the possibility of direct observation of rate or kinetic ef- 
fects in such phase transitions, and it is believed that the highly re- 
solved diagnostics are capable of revealing these effects. 


30945 (SAND—81-8185) final report on low-cycle fatigue 
and creep-fatigue testing of steam-filled alloy 800 specimens. 
Kaae, J.L. (Sandia Labs., Albuquerque, NM (USA)). Feb 
1981. Contract AC04-76DP00789. 44p. NTIS, PC A03/MF 
A01. Order Number DE81028255. 

Uniaxial low-cycle fatigue and creep-fatigue tests have been 
carried out on hollow alloy 800 specimens that were filled with 
steam. Two testing temperatures were employed, each with its own 
steam condition. These temperatures and steam conditions were 
650°F with saturated steam (5% liquid, 95% vapor) and 1200°F 
with superheated steam at 2200 psi. The low-cycle fatigue tests 
were carried out at both 650°F and 1200°F by cycling the strain 
between equal tensile and compressive magnitudes until specimen 
failure or until it was no longer practical to continue the test. The 
creep-fatigue tests were carried out to failure by cycling the strain 
in the same fashion as in the low-cycle fatigue tests but with holds 
imposed at either the peak tensile strain or the peak compressive 
strain or at both peak tensile and compressive strains in each load- 
ing cycle. 


30946 (SAND—81-8229) Mechanical properties and mi- 
crostructure of hot isostatically pressed HP9-4-20 steel 
powder. Klimowicz, T.F. (Sandia National Labs., Liver- 
more, CA (USA)). Jun 1981. Contract AC04-76DP00789. 
24p. NTIS, PC A02/MF A0O1. Order Number DE81028685. 

Hot Isostatic Pressing (HIP) is a relatively new technique in 
which fully dense near-net-shape parts can be produced by the con- 
solidation of metallic powders at high temperatures (~ 900 to 
1200°C) and high pressures (15 to 30 KSI). One material which 
may beneficially utilize the first two advantages of HIP (the materi- 
als and machining savings) is HP9-4-20, a high strength martensitic 
steel. This steel offers a very attractive combination of strength, 
toughness, and weldability. Unfortunately, because of its rather 
high alloy content (9 pct. Ni and 4 pct. Co), HP9-4-20 is quite ex- 
pensive. An investigation of the mechanical properties and micros- 
tructures that are obtained by the HIPing of HP9-4-20 steel powder 
is described. 


30947 (SERI/CP—633-1145, pp 57-61) Environmental 
cracking of containment alloys in molten salts. Dawson, D.B. 
(Sandia National Labs., Livermore, CA). Apr 1981. NTIS, 
PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The environmental cracking behavior of containment materi- 
als in molten nitrate salts is being explored with a series of tests. 
Slow Strain Rate screening tests (SSRT) conducted at strain rates 
from 10~* to 10-7 per second, over a temperature range from 300 to 
630°C, do not show evidence of environmental cracking of Incoloy 
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800 exposed to molten draw salt (60% NaNO;/40% KNOs). The 
SSRT screening matrix will now be extended to include a wider 
range of environmental and metallurgical variables relevant to solar 
operation. Environmental cracking tests involving cyclic strain and 
temperature are also in progress. These studies will help to provide 
the basis for determining the direction and scope of further envi- 
ronmental cracking tests. At this point, there is no evidence to 
show that environmental cracking will cause any impediment to the 
development of molten salt-cooled solar receiver systems. 


30948 (SERI/CP—633-1145, pp 63-70) Corrosion of 9 
chrome 1 moly and 316 L stainless steel alloys. Lee, S.T.; 
Hong, Y.K.; Ahn, J.H.; Pitt, C.H.; Wadsworth, M.E. (Univ 
of Utah, Salt Lake City). Apr 1981. NTIS, PC A08/MF 
AOl. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

Research has been initiated to study the effects of thermal 
cycling on the corrosion resistance of alloys which could be candi- 
dates for use in solar thermal energy boilers. The alloys chosen for 
study were 316 L stainless steel and an iron base 9 Cr 1 Mo alloy. 
The corrosion resistance of these alloys is determined primarily by 
the formation of an extremely thin (2 to 10 nm thick) passive films 
on the surface of the alloy. The technique chosen for this study is 
the use of potentiostatic and galvanostatic methods to measure film 
formation and growth. Auxiliary techniques used to analyze the 
film composition are Auger spectroscopy and ESCA (electron 
spectroscopy for chemical analysis). Also, anodic polarization 
curves are obtained. 


30949 (UCLA—34P172-5) Isotropic fiber coarsening in 
unidirectionally solidified eutectic alloys. Ardell, A.J. (Cali- 
fornia Univ., Los Angeles (USA). School of Engineering 
and Applied Science). Oct 1971. Contract ATO3- 
76ER70172. 27p. (UCLA-ENG—7170). NTIS, PC A03/MF 
AOl. 

A theory of coarsening has been developed for the case of 
fibers of circular cross section in unidirectionally solidified eutectic 
alloys. The fibers are assumed to be randomly distributed through- 
out the unoccupied space in the matrix (uniformly distributed), and 
diffusion of solute is assumed to occur under steady-state conditions 
with cylindrical symmetry. The theory predicts that the cube of the 
average fiber radius increases linearly with time for all fiber volume 
fractions. As the volume fraction increases, the coarsening rate in- 
creases and the theoretical distribution of fiber radii becomes broad- 
er. It is shown that isotropic fiber coarsening occurs at approxi- 
mately half the rate at which the same phase would coarsen if it 
were in the form of spherical precipitates for volume fractions up 
to 0.6. It is also demonstrated that the fibers will coarsen at a faster 
rate when they are uniformly distributed than when they are ar- 
ranged on an hexagonal lattice. 


30950 (UCLA-ENG—7214) Particle-size-distribution ef- 
fects in precipitation hardening. Third annual progress report, 
February 1, 1971-December 31, 1971. Ardell, A.J. (California 
Univ., Los Angeles (USA). School of Engineering and Ap- 
plied Science). Jan 1972. Contract AT03-76ER70172. 40p. 
(UCLA—34P172-7). NTIS, PC A03/MF AOl1. 

Theoretical work on the diffusion-controlled coarsening of 
spherical precipitates, grain-boundary precipitates, and fibers in uni- 
directionally solidified eutectics was completed. Several theoretical 
problems involving nearest neighbor particle spacings were solved 
and a unified method for describing the theoretical cumulative dis- 
tribution functions associated with the three coarsening processes 
was developed. Experimental data on the coarsening of y’ precipi- 
tates in aged Ni-Cr-Al alloys show that there is no effect of volume 
fraction on the yy’ coarsening kinetics, in contradiction to our earlier 
work on these same alloys. The new results are a consequence of 
improved statistical measurements and computer processing of the 
raw data. The initial observations on y’ coarsening in bimodal dis- 
tributions are described. It is shown that a minimum y’ coarsening 
in bimodal distributions are described. It is shown that a minimum 
y’ particle spacing for the class I precipitates (which form on aging 
at 800°C) is necessary in order for class II y’ precipitates (which 
form on reaging at 600°C) to exist. For small spacings the y’ parti- 
cle size distributions remain unimodal. Reasons for this behavior are 
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discussed. Results on sinusoidal aging of y/y' alloys show that sinu- 
soidal aging accelerates the growth rate of the average y’ particle. 
The influence of amplitude and frequency is described. 


30951 (UCRL—83050) Positron lifetime and Doppler 
broadening techniques applied to irradiation-damaged silver. 
Howell, R.H. (Lawrence Livermore National Lab., CA 
(USA)). 27 Jul 1981. Contract W-7405-ENG-48. 12p. 
(CONF-800205—16). NTIS, PC A02/MF AOl. Order 
Number DE81028688. 

From American Institute of Metallurgical Engineers meet- 
ing; Las Vegas, NV, USA (Feb 1980). 

Positron lifetime and Doppler broadening measurements 
have been used to study defect production resulting from room 
temperature irradiation of pure silver by D-T fusion neutrons or en- 
ergetic protons. Use of the positron annihilation analysis has estab- 
lished that the surviving defects from both irradiations have the 
same dose dependence and that defect concentration can be quanti- 
tatively measured and compared to damage models. The relative 
merit of the lifetime and Doppler broadening measurements in ar- 
riving at these conclusions is discussed in this report along with 
some practical aspects of the measurements. In the proton damaged 
samples the trapping rate approaches saturation, a circumstance 
which could be misinterpreted if a less extensive data set containing 
only Doppler broadening data were available. Some remarks about 
the analysis of positron data and general conclusions about the 
defect structure are given. 3 figures. 


30952 (UCRL—85818) Welding of austenitic stainless 
steels for liquid-helium service. Dalder, E.N.C. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1981. Contract 
W-7405-ENG-48. 15p. (CONF-8003144—1). NTIS, PC 
A02/MF A0Ol1. Order Number DE81025602. 

From Conference on MHD magnets; Boston, MA, USA (10 
Mar 1980). 

This survey covers available information on the 4°K me- 
chanical and metallurgical behavior of austenitic stainless steel 
weldments with particular emphasis on the problems inherent in the 
production of defect-free welds in structures up to 5 inches thick. 
Austenitic Cr-Ni, Cr-Ni-N2, and Cr-Ni-Mn-Ne stainless steels are 
the most widely used structural materials in superconducting mag- 
nets. These materials show useful combinations of toughness, stiff- 
ness, and strength at 4°K. High construction costs and the need for 
careful composition-control to insure microstructural stability under 
operational conditions are the principal drawbacks. 11 figures, 4 
tables. 


30953 (UCRL—86484) Shock anomaly and s-d transition 
in high-pressure lanthanum. McMahan, A.K.; Skriver, H.L.; 
Johansson, B. (Lawrence Livermore National Lab., CA 
(USA); Research Establishment Risoe, Roskilde (Denmark); 
Aarhus Univ. (Denmark). Inst. of Physics). 23 Jul 1981. 
Contract W-7405-ENG-48. 7p. (CONF-810828—2). NTIS, 
PC A02/MF A0O1. Order Number DE81027659. 

From Conference on high pressure physics; Bad Honnef, 
F.R. Germany (Aug 1981). 

Linear-muffin-tin orbital calculations of the band structure 
and pressure-volume isotherms for fec La, both at zero and finite 
temperatures. The calculated bulk modulus shows a rapid stiffening 
in the range from 40 to 50% compression, due to termination of the 
6s to 5d electronic transition. When combined with a simple Slater 
model analysis, these results yield a temperature dependent peak in 
the lattice Grueneisen parameter. Experimental confirmation of this 
peak is found in an anomalous stiffening seen in the shock compres- 
sion data for La, and it may also have some bearing on the ob- 
served saturation of the superconducting transition temperature in 
La around 200 kbar. 


30954 (UCRL—86514) Optical polishing of metals. 
Brown, N.J.; Baker, P.C.; Maney, R.T. (Lawrence Liver- 
more National Lab., CA (USA)). "49 Jul 1981. Contract W- 
7405-ENG-48. 16p. (CONF-810810—17). NTIS, PC A02/ 
MF AO1. Order Number DE81028690. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 
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A polishing model and a fixed charge lap model are present- 
ed. Optical polishing data is presented for 11 metals partially sup- 
porting the above. 11 figures. 


30955 Deuterium in He-implanted Fe: trapping and the 
surface permeation barrier. Myers, S.M.; Besenbacher, F.; 
Bottiger, J. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). DE-AC04-76-DP00789. Applied Physics 
Letters ; 39: No. 5, 450-452(1 Sep 1981). 

Deuterium (D) and He were ion-implanted into Fe, and the 
D depth distribution was monitored during linear ramping of tem- 
perature. Defects associated with He, possibly small bubbles, were 
observed to trap the D with an enthalpy of 0.75 +- 0.07 eV. The 
previously air-exposed Fe surface was a substantial permeation bar- 
rier to D: data analysis yielded a recombination coefficient of 10/ 
sup -18plus-or-minus0.7/ cm‘/sec at 500 K. 


30956 Interpretation of shock-wave data for beryllium 
and uranium with an elastic-viscoplastic constitutive model. 
Steinberg, D.J.; Sharp, R.W. Jr. (University of California, 
Lawrence Livermore National Laboratory, Livermore, 
California). Journal of Applied Physics ; 52: No. 8, 5072- 
5083(Aug 1981). 

We have developed a new elastic-viscoplastic constitutive 
model for metals which can easily be incorporated into a one-di- 
mensional Lagrangian hydrodynamic computer code. Rather than 
the usual constant relaxation time, we have used one which is a 
function of temperature (i.e., thermal energy) and strain rate. This 
allows us to successfully calculate shock-wave profiles, including 
the effect of spall, in beryllium and uranium over a wide range of 
stress, temperature, strain, and strain rate. 


30957 Experimental determination of the phonon and 
electron components of the thermal conductivity of bec iron. 
Williams, R.K.; Yarbrough, D.W.; Masey, J.W.; Holder, 
T.K.; Graves, R.S. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
W-7405-ENG-26. Journal of Applied Physics ; 52: No. 8, 
5167-5175(Aug 1981). 

A study of the factors which affect the thermal conductivity 
of aFe and its solutions is described. The results of these experi- 
ments define the phonon and electronic components of the thermal 
conductivity of pure aFe fairly well between 90 and 400 K. Also, 
the phonon conductivity can be analyzed to identify the strengths 
of electron-phonon and phonon-phonon scattering, and the latter 
resistance is in good agreement with theoretical estimates. The scat- 
tering of phonons by electrons is intermediate between the small 
values for noble metals and the strong scattering found in Nb and 
Ta. An experimental estimate of the electron-phonon mass enhance- 
ment factor, 0.4, is derived from the results. Finally, reexamination 
of the data for ten solid solution alloys suggests that both phonon- 
scattering mechanisms are influenced by the alloying elements. 


30958 Self-consistent electronic structure of the interme- 
tallic compound LiAl. Asada, T.; Jarlborg, T.; Freeman, A.J. 
(Department of General Education, College of Engineering, 
Shizuoka University, Hamamatsu, Shizuoka 432, Japan). 
Physical Review [Section] B: Condensed Matter ; 24: No. 2, 
510-516(15 Jul 1981). 

The electronic structure of the intermetallic compound LiAl, 
which has a B32 structure, has been studied by a self-consistent 
linear-muffin-tin-orbital method within the atomic-sphere approxi- 
mation and in the local-density formalism. The overall band struc- 
ture and density of states have a reasonable resemblance with those 
obtained previously by Zunger, except for several important differ- 
ences near the Fermi energy. Whereas our results for ideal LiAl 
give poor agreement with experiments on real ("vacancy-defect’’) 
LiAl, we obtain much better agreement after accounting for the 
presence of vacancies by shifting the Fermi level in a crude rigid- 
band manner corresponding to the vacancy concentration of rough- 
ly two percent estimated experimentally: The shifted results give 
satisfactory agreement with magnetic-susceptibility and Knight-shift 
experiments and predict p-type conduction for the real "defect- 
phase” LiAl, in agreement with recent experimental findings. 
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30959 Self-diffusion in chromium. Mundy, J.N.; Hoff, 
H.A.; Pelleg, J.; Rothman, S.J.; Nowicki, L.J.; Schmidt, 
F.A. (Materials Science Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Physical Review [Section] B: 
Condensed Matter ; 24: No. 2, 658-665(15 Jul 1981). 
Self-diffusion in chromium single crystals has been measured 
over the temperature range 1073 to 1466 K. These data, when com- 
bined with earlier measurements from this laboratory over the 
range 1370—2090 K, yield a plot of In D vs 1/T, which is straight 
over ten orders of magnitude in the diffusion coefficient D. The 
high values of the pre-exponential factor (1280 +- 230 cm?s~') and 
activation enthalpy (4.58 +- 0.03 eV) are not readily interpreted in 
terms of a specific diffusion mechanism. They appear to be too high 
to be interpreted in terms of a monovacancy mechanism. The possi- 
ble contribution of divacancies and self-interstitials are discussed. 


30960 Lattice dynamics of hcp Hf. Stassis, C.; Arch, D.; 
McMasters, O.D.; Harmon, B.N. (Ames Laboratory, U. S. 
Department of Energy and Department of Physics, Iowa 
State University, Ames, Iowa 50011). W-7405-ENG-82; 
WPAS-KC-02-02-01. Physical Review [Section] B: Condensed 
Matter ; 24: No. 2, 730-740(15 Jul 1981). 

Inelastic neutron scattering techniques have been used to 
study the lattice dynamics of hcp Hf. The phonon dispersion curves 
along the [001], [100], and [110] symmetry directions were deter- 
mined at 295 and 1300 K, and a selected number of phonon fre- 
quencies were measured also at 800 K. As the temperature de- 
creases we observe a rather large increase in the frequencies of all 
but the [001] LO branch. The zone-center mode of the [001] LO 
branch, on the other hand, softens appreciably, and at room tem- 
perature this branch exhibits a dip at the zone center. These fea- 
tures of the phonon dispersion curves of Hf are similar to those of 
hcp Zr and Ti. The data were used to evaluate the lattice specific 
heat at constant pressure as a function of temperature. The calculat- 
ed total specific heat, obtained by taking into account the electronic 
contribution, was found to agree, to within experimental uncertain- 
ties, with the results of specific-heat measurements. We find that 
the phonon anomalies (and their temperature dependence) in the 
dispersion curves of the superconducting elements of the IV 
column of the periodic table can be understood qualitatively as 
originating from the splitting about the Fermi level of doubly de- 
generate bands by the lattice distortion corresponding to the [001] 
LO mode. We argue that this mechanism may also be responsible 
for the phonon anomalies observed in other superconducting ele- 
ments (Tc) and compounds (LaSns). 


30961 Electronic structure and local atomic configura- 
tions of flat and stepped (111) surfaces of Ni and Cu. Tersoff, 
J.; Falicov, L.M. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter ; 24: 
No. 2, 754-764(15 Jul 1981). 

Results of self-consistent linear-combination-of-atomic-orbi- 
tals calculations for ideal and stepped (111) surfaces of Ni and Cu 
are presented. They are related to catalytic activity by a simple 
physical picture. The d band is decomposed into a “local’’ d band 
at each site. The width, position, and occupancy of this local d 
band show simple trends as a function of site coordination. For Ni 
(and similarly, for Pt) sites of highest coordination tend to be the 
most active sites on a surface, provided they are accessible to ad- 
sorbate molecules. Copper shows little activity, regardless of site 
coordination. 


30962 Effect of pressure on the Fermi surface of NbsSb. 
Schirber, J.E.; Arko, A.J.; Fisk, Z. (Sandia National Labo- 
ratories, Albuquerque, New Mexico 87185). DE-AC04-76- 
DP00789. Physical Review [Section] B: Condensed Matter ; 
24: No. 2, 1089-1090(15 Jul 1981). 

The pressure dependences of three cross sections of the 
Fermi surface of NbsSb are determined from de Haas—van Alphen 
measurements in solid He to several kbar. A large negative deriva- 
tive is observed for the smallest cross section of the hole ellipsoid 
at M. 
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30963 Temperature dependence of helium release from 
erbium tritide films. Mitchell, D.; Patrick, R. (Applied Phys- 
ics Division 2353, Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Vacuum Science and 
Technology ; 19: No. 2, 236-242(Jul 1981). 

The rates of helium release from ErT>2 films were measured 
during constant temperature storage (ranging from 77—500 K) and 
following abrupt temperature changes. Large changes in helium re- 
lease rates were measured immediately following the temperature 
changes; however, the helium release rates were only slightly tem- 
perature dependent following the initial transient response. The 
helium concentration which corresponds to the onset of accelerated 
release is found to be a function of temperature for ErT2 films. It is 
also shown that an ErT> film that is in accelerated release can be 
made to release helium at a low rate after decreasing the helium 
concentration by means of a high-temperature cycle. 


30964 Process for stabilizing dimensions of duplex stain- 
less steels for service at elevated temperatures. Hull, F.C.; 
Tobin, J.C. (to Dept. of Energy). US Patent 4,263,063. 21 
Apr 1981. Filed date 5 Jul 1979. vp. 

Duplex stainless steel materials containing austenite plus 
delta ferrite, are dimensionally stabilized by heating the material to 
a reaction temperature between about 1050°-1450° F. (566°-788° 
C.), holding it at this temperature during transformation of delta 
ferrite to austenite plus sigma phase, and subsequently heating to a 
reversion temperature between about 1625°-1750° F. (885°-954° C.), 
whereby the sigma phase transforms back to ferrite, but the austen- 
ite remains dispersed in the ferrite phase. Final controlled cooling 
permits transformation of ferrite to austenite plus sigma and, later, 
precipitation of carbides. 


30965 Low mn alloy steel for cryogenic service and 
method of preparation. Morris, J.W.; Niikura, M. (to Dept. 
of Energy). US Patent 4,257,808. 24 Mar 1981. Filed date 13 
Aug 1979. vp. 

A ferritic cryogenic steel which has a relatively low (About 
4-6%) manganese content and which has been made suitable for us 
at cryogenic temperatures by a thermal cycling treatment followed 
by a final tempering. The steel includes 4-6% manganese, 02-0.06% 
carbon, 0.1-0.4% molybdenum and 0-3% nickel. 


30966 Carbon and nitrogen transfer in Fe-9 Cr-Mo ferri- 
tic steels exposed to a sodium environment. Chopra, O.K.; 
Natesan, K.; Kassner, T.F. (Argonne National Lab., IL 
(USA). Materials Science Div.). Journal of Nuclear Materi- 
als ; 96: No. 3, 269-284(Feb 1981). 

Kinetics of carburization/decarburization of five commercial 
and two high-purity Fe-9 Cr-1 to 2.5 Mo ferritic steels have been 
studied in a sodium environment at temperatures between 773 and 
973 K. Carbon concentration-distance profiles were obtained as a 
function of sodium-exposure time, temperature, and carbon in 
sodium and the carburization/decarburization rate constants were 
evaluated. The results show that the Fe-9 Cr-Mo steels are more 
resistant to carbon transfer than the low-alloy Fe-2/4 Cr-1 Mo 
steel. The conditions of temperature and carbon concentration in 
sodium for carburization or decarburization of Fe-9 Cr-Mo steels 
are quite similar to those for stainless steels. However, the extent of 
carbon transfer in Fe-9 Cr-Mo steels is lower than that of the stain- 
less steels. The composition and carbide structure of the steel had a 
significant effect on the carburization/decarburization behavior. Fe- 
9 Cr-Mo steels that decarburize to very low carbon concentrations 
either contain M2X phase or have MeC as the only stable carbide. 


30967 Application of endochronic theory in multi-dimen- 
sional stress states. Hsieh, B.J. (Argonne National Lab., IL 
(USA). Components Technology Div.). Nuclear Engineering 
and Design ; 63: No. 1, 143-155(Jan 1981). 

The general endochronic theory and its specific constitutive 
equations for different stress states are studied. The determination 
of the material parameters, the stability and uniqueness of solution 
to an endochronic model are also examined. The endochronic mate- 
rial parameters can not be obtained by explicit means from simple 
tension test data. An approximate formula for these parameters is 
proposed. It is used to study the transverse behavior of a rod sub- 
jected to a uniaxial stress state and the behavior of a plate subjected 
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to an in-plane biaxial stress state under static condition. Results for 
applications to dynamic problems are also reported. It is found that 
the endochronic model with simple relaxation function can be ap- 
plied successfully to certain problems, although it may exhibit un- 
desirable behavior for other problems. The flexibility in describing 
various material phenomena can be improved by using more realis- 
tic relaxation function and intrinsic time definition. This theory has 
great potential in practical applications. 


30968 Magnetic susceptibility of *“*Cm metal. Huray, 
P.G.; Nave, S.E.; Peterson, J.R. (Oak Ridge National Lab., 
TN (USA). Transuranium Research Lab.); Haire, R.G. (Oak 
Ridge National Lab., TN (USA). Transuranium Research 
Lab.). Physica B+C (Amsterdam) ; 102: No. 1-3, 217- 
220(Oct-Dec 1980). 

A SQUID-based micromagnetic susceptometer has been used 
to determine the magnetic susceptibility of ***Cm metal in the tem- 
perature range 4.2-340 K and in the applied magnetic field range of 
0.45-1400 G. X-ray diffraction indicated that two of the samples of 
mass 37.2 and 41.2 yg exhibit the dhcp phase and one of mass 152 
pg the fcc structure. The nominally dhcp samples exhibit an anti- 
ferromagnetic transition at approx. 65 K. A small second transition 
near 200 K is observed and influences the high temperature Curie- 
Weiss fit to the data. The fcc sample exhibits a ferromagnetic tran- 
sition in the neighborhood of 200 K and at low temperature has a 
saturated magnetic moment per atom of 0.4 Bohr magnetons in ap- 
plied fields above 1200 G. At high temperatures three interpreta- 
tions of the susceptibility may be made. 


30969 Observation of effects of finite geometry 
on the oxidation kinetics of Zircaloy-4. Pawel, R.E.; Camp- 
bell, J.J. (Oak Ridge Natl Lab, Tenn). Journal of the Electro- 
chemical Society ; 127: No. 10, 2188-2194(Oct 1980). 

The oxidation of zirconium and zirconium-base alloys at 
temperatures above the alpha-beta transition involves the growth of 
layers of oxide and oxygen-stabilized alpha into the host beta phase. 
If the growth is governed by diffusion processes, the oxidation of 
thin specimens will exhibit significant variations in the kinetics of 
layer growth if the duration of the reaction is sufficient to promote 
large changes in the degree of saturation of the underlying metal 
with oxygen. The authors have examined this effect for the oxida- 
tion of Zircaloy-4 in steam by modeling analyses and by a series of 
extended-time oxidation experiments at 1300/degree/C. These ex- 
periments confirmed the predicted increase in the kinetics of alpha 
layer growth as the beta phase becomes saturated. For example, at 
1300/degree/C, the rate constant increases by more than a factor of 
2. 20 refs. 


30970 Neutron diffraction analysis of a compositionally 
modulated alloy of nickel-copper. Felcher, G.P. (Argonne 
National Lab., IL (USA)); Cable, J.W. (Oak Ridge National 
Lab., TN (USA)); Zheng, J.Q.; Ketterson, J.B.; Hilliard, 
J.E. (Northwestern Univ., Evanston, IL (USA). Dept. of 
Physics and Astronomy; Northwestern Univ., Evanston, IL 
(USA). Dept. of Materials Science and Engineering; North- 
western Univ., Evanston, IL (USA). Materials Research 
Center). Journal of Magnetism and Magnetic Materials ; 21: 
No. 2, 198-202(Aug-Sep 1980). 

A compositionally modulated Nisub(0.4)Cusub(0.6) alloy, 
made in a thin film of 1.8 jm thickness, was examined by polarized 
neutron diffraction. The results show that the material is ferromag- 
netic, with a large enhancement of the magnetic moment (0.3 
psub(B)/Ni) with respect to a disordered alloy. The behaviour of 
the magnetic moments gives strong evidence of chemical clustering. 


30971 Photoelectron spectroscopy of solids. Watson, 
R.E.; Perlman, M.L. (Brookhaven National Lab., Upton, 
NY). Contract EY-76-C-02-0016. Physica Scripta ; 21: 527- 
534(1980). 

Information about electronic structure and bonding in solids 
which can be derived from valence band and core level photoelec- 
tron spectroscopy is presented here. The role, in research of this 
kind, of the excitation processes discussed elsewhere in this sympo- 
sium is of concern. A number of factors contribute to the apparent 
chemical shifts of core levels and valence bands in solids. These 
factors are considered and then results for gold alloys are taken as 
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an example of the bonding information which can be derived. 
Angle resolved photoelectron spectroscopy provides information 
about wave function symmetry as well as energy. This is reviewed 
and one-electron energy vs k results for Ni metal are inspected. 
Such results provide the best experimental test yet devised of 
energy band theory and of the potentials employed. 


30972 Effects of radiation on structural materials. Spra- 
e, J.A.; Kramer, D. (eds.). Philadelphia, PA; American 
Society for Testing and Materials (1979). 684p. (ASTM- 
STP—683; CONF-780722—). $58.50. 
From 9. symposium on effects of radiation in structural ma- 
terials; Richland, WA, USA (10 Jul 1978). 
Separate abstracts were prepared for two of the included 
papers. Abstracts for the remaining papers were previously entered 
into the data base. (MOW) 


30973 Determination of the nature of neutron irradiation- 
induced dislocation loops in magnesium using electron irradia- 
tion in the transmission electron microscope. Wolfenden, A. 
Annual Book of ASTM (American Society for Testing and Ma- 
terials) Standards ; 5-11(1979). 

Magnesium single crystals were irradiated to 2.1 x 10?" neu- 
trons (n)/cm? (E > 0.1 MeV) near 450°K, one set of specimens 
being under a compressive stress of 80 MPa applied in the c-direc- 
tion. A transmission electron microscopy (TEM) investigation of 
the crystals irradiated under load showed that the neutron damage 
consisted of dislocation loops. Under in situ electron irradiation in 
the TEM at 200 kV, some of these loops were observed to shrink. 
It was deduced that the shrinking loops were of the vacancy type, 
which is consistent with theoretical predictions of the influence of 
an external compressive stress on dislocation loop formation during 
irradiation. 


30974 Radiation effects on molybdenum alloys bombard- 
ed by electrons in a high-voltage electron microscope. Igata, 
N.; Kohyama, A.; Itadani, K. (Univ. of Tokyo, Japan). 
Annual Book of ASTM (American Society for Testing and Ma- 
terials) Standards ; 12-31(1979). 

The objective of this study is to clarify the dislocation loop 
formation and the subsequent void swelling and also to reconsider 
the use of the high-voltage electron microscope (HVEM) as simula- 
tion study for neutron or other particle irradiation. In situ observa- 
tion of damage processes in molybdenum carbon alloys was per- 
formed by ITVEM in the temperature range between 300 and 1300 
K \.ith the dose level up to 10 displacements per atom (dpa). Dislo- 
cation loop density was observed as the function of irradiation tem- 
perature. Below 500 K the density was interpreted to mean that the 
nuclei for interstitial clusters are di-interstitials. Above 500 K, how- 
ever, the instability of the interstitial clusters was observed. The 
dislocation loop formation and the succeeding dislocation behavior 
were observed above 1000 K and four stages were observed. Void 
swelling was observed after the dislocation density reached steady 
state. The effect of the surface on dislocation behavior was found 
to be very important. The void swelling was proportional to the 
third power of irradiation time, similar to other irradiation data. 


30975 Zirconium in the nuclear industry. Papazoglou, 
T.P. (ed.). Philadelphia, PA; American Society for Testing 
and Materials (1979). 627p. (ASTM-STP—681; CONF- 
780637—). $52.50. 

From 4. symposium on zirconium in the nuclear industry; 
Stratford-on-Avon, UK (27 Jun 1978). 

te abstracts for each paper were entered earlier into 

the data base. (MOW) 


30976 (HEDL—6851) HEDL contribution to DAFS 
HFIR irradiation of representative path B alloys. Peterson, 
D.T.; Powell, R.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). [nd]. Contract AC14- 
76FF02170. 4p. NTIS, PC A02/MF AO1. Order Number 
DE81026508. 

Specimens of path B alloys (developmental precipitation 
strengthened Fe—Ni—Cr alloys) have been included in the HFIR 
irradiations. They will be irradiated to 10, 20, and 40 dpa. (DLC) 
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REFER ALSO TO CITATION(S) 29846, 30019, 30053, 30592 


30977 (DOE/ER/01198—1357) Ultrasonic attenuation 
and velocity studies in the a-a’ solid solution phases of the 
Nb-H_ system. Mazzolai, F.M.; Birnbaum, H.K. (Illinois 
Univ., Urbana (USA). Materials Research Lab.). 1981. Con- 
tract AC0O2-76ER01198. 7p. (CONF-8106105—1). NTIS, PC 
A02/MF AO1. Order Number DE81026618. 

From International conference on internal friction and 
acoustic attenuation of solids; Lausanne, Switzerland (Jun 1981). 

Data are reported on the elastic constants and ultrasonic at- 
tenuation of a single crystal of Nb determined as a function of the 
hydrogen content (0 = H/Nb = 0.71) at 528°K and as a function 
of temperature (380° = T = 528°K) for H/Nb = 0.31, 0.45, 0.53, 
and 0.71. A relaxation process is observed which appears to be a 
Zener-type of effect. 6 figures. 


30978 (DOE/ER/01198—1360) Chemical-vapor deposi- 
tion of materials in the silcon-aluminum-carbon-nitrogen 
system. Willkens, C.A. (Illinois Univ., Urbana (USA)). 1981. 
Contract AC02-76ERO1198. 100p. NTIS, PC AO5/MF AO1. 
Order Number DE81028878. 

Thesis. 

Chemical vapor deposition of silicon carbide from gaseous 
mixtures of CHs3SiCls,H2,SiCl, and (CHs)s;SiCl; was examined at 
temperatures ranging from 1200 to 1750°C. The coating rate was 
observed to increase with temperature, CHs3SiCls concentration and 
CH3SiCls/SiCl, ratios. In addition, the codeposition of condensed 
phases from CHsSiCl; and AICls.NHs gases were examined at 
1200°C as a function of CHsSiCl/AICl.NHs; (MTS/ACN) mole 
ratio. Nomially pure AIN could be formed for ratios of MTS/ACN 
= 0.1. Mixtures of AIN and polycrystalline a-SisN, formed for gas 
mixtures of 0.1 = MTS/ACN = 1. Amorphous SisN, (with traces 
of free silicon) formed for cases where 1 = MTS/ACN = 10. Fi- 
nally, mixtures of free silicon and B-SiC were found for gas mix- 
tures of MTS/ACN = 10. AIN which has the 2H wurtzite struc- 
ture serves to nucleate a-SisN, which otherwise forms as an amor- 
phous deposit. 


30979 (DOE/ER/04998—T1) Grain boundary diffusion 
and grain boundary chemistry of Cr-doped magnesium oxide. 
Technical progress report. Stubican, V.S. (Pennsylvania 
State Univ., University Park (USA). Dept. of Materials Sci- 
ence and Engineering). 15 Jul 1981. Contract AS02- 
78ER04998. 40p. NTIS, PC A03/MF AOl1. Order Number 
DE8 1028314. 

The grain boundary product D’ 5 (where D’ is the grain 
boundary diffusion coefficient and 6 is the grain boundary width) 
of *'Cr in MgO and Cr-doped MgO was determined at 1200 to 
1450°C for Cr* concentrations of 0 to 0.56 atom %. By assuming a 
grain boundary width to be between 100 and 1000 A the grain 
boundary diffusion coefficients are 10°-10° times larger than the 
volume diffusion coefficients. D’ 5 increased with increasing Cr** 
concentration, but the activation energy for diffusion of 180 +- 8 
kJ/mole was the same for all specimens. Surface diffusion on MgO 
and Cr-doped MgO was examined using grain boundary grooving 
at 1100 to 1400°C for a concentration range of 0 to 0.211 atom % 
chromium. The activation energy for surface diffusion on MgO was 
found to be 239 +- 5 kJ/mole. The surface diffusivity did not 
change markedly with chromium concentration; however, an 
abrupt change in activation energy from 180 kJ/mole occurred be- 
tween 0.038 and 0.254 atom % chromium. Effect of association of 
defects on the thermodynamical factor (Darken's equation) for dif- 
fusion was studied theoretically. It was shown that in the limit of 
dilute solution the thermodynamic factor (1 + @ In y/8 In N) was 
equal to 3/2 if monomers are the diffusing species, 2 if dimers are 
the diffusion species and 3 if trimers are the diffusion species. These 
results are consistent with the atomistic model. 
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30980 (LA-UR—81-2078) Structural properties of MgO 
and MgAl.O, after fission neutron irradiation near room tem- 
perature. Hurley, G.F.; Kennedy, J.C.; Clinard, F.W. Jr.; 
Youngman, R.A.; McDonnell, W.R. (Los Alamos National 
Lab., NM (USA); Case Western Reserve Univ., Cleveland, 
OH (USA); Savannah River Ecology Lab., Aiken, SC 
(USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810831—6). NTIS, PC A02/MF AOl. Order Number 
DE81028770. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Polycrystalline MgO and MgAlhO, samples were irradiated 
at 430 +- 5 K in HFIR to a fast neutron fluence of 2.1 x 107° n/m’, 
E > 0.2 MeV, and 4.6 x 107° thermal n/m”. Following irradiation, 
swelling, microstructure and mechanical strength were evaluated 
relative to control samples. Both materials swelled substantially, 
2.6-3.0% in the case of MgO, and 0.8% in the case of MgAlsO,. 
The substructure of the MgO was found to contain a dense array of 
dislocation loops while the spinel showed heavy but unresolved 
damage. Results of mechanical strength evaluation by diametral 
compression testing showed significant strengthening for both mate- 
rials. This result, which has important implications for use of cubic 
technological ceramics, is discussed in terms of the observed frac- 
ture modes and microstructural damage. 


30981 (ORNL/TM—7280) Preliminary development of 
internal gelation flowsheets for preparing (Th,U)O»2 spheres. 
Haas, P.A.; Spence, R.D.; Stinton, D.P. (Oak Ridge Nation- 
al Lab., TN (USA)). Aug 1981. 63p. NTIS, PC A04/MF 
A01. Order Number DE8 1025663. 

Internal gelation procedures were developed to prepare 
good, high-density (Th,U)O:2 spheres, 800- to 1200-j1m in diameter, 
as required for Sphere-Pac fabrication of nuclear fuels. Decomposi- 
tion of hexamethylenetetramine (HMTA) dissolved in metal nitrate 
solution drops releases ammonia to solidify or gel the drops as hy- 
drated metal oxides. The thorium-uranium nitrate feed solutions 
were made acid deficient by partial neutralization with NH,OH or 
by solvent extraction of nitrate. For some feeds, gelation of drops 
was in trichloroethylene at 60 to 75°C. Feeds with high concentra- 
tions of urea as a complexing agent for metals required higher tem- 
peratures and were gelled in perchloroethylene-mineral oil mixtures 
at 80 to 95°C. Slow changes of concentration during washing with 
ammonia were important to prevent cracking of the 800- to 1200- 
pm sintered spheres. The spheres were dried in steam atmospheres, 
calcined and then sintered in Ar-4% He at 1450°C to give 
(Th,U)O: spheres with nearly theoretical density (= 99%). The ini- 
tial batches prepared with other washing and drying procedures 
showed severe cracking. 


30982 Fermi surface of ReO; above the '’compressibility- 
collapse” transition. Schirber, J.E.; Mattheiss, L.F. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter ; 24: No. 2, 
692-697(15 Jul 1981). 

The ReOs Fermi surface above the pressure-induced 
“compressibility-collapse” transition is derived from the simple- 
cubic band structure, assuming T°/sub h/(Im3) symmetry for the 
distorted phase. A new set of closely spaced de Haas—van Alphen 
(dHvA) frequencies have been observed which are consistent with 
this model. Magnetic-breakdown effects dominate the dHvA data at 
higher magnetic fields. As a result, only three relatively low fre- 
quencies, all involving orbits on the new first-zone hole surface, 
have been detected thus far. 


30983 Subsolidus phase relations in the systems CeQ>- 
RE,O; (RE,O; = C-type rare earth sesquioxide). Pepin, J.G. 
(Pennsylvania State Univ., University Park); Vance, E.R.; 
McCarthy, G.J. Contract AC09-79ET41900. Journal of Solid 
State Chemistry ; 38: No. 3, 360-367(15 Jul 1981). 

The systems CeOQ2.-RE20; (RE2O; = C-type rare earth ses- 
quioxide) were studied to: (1) investigate the claims of several 
workers for the existence of a complete solid solution series be- 
tween CeO, and RE,Os; and (2) to characterize the weak C-type x- 
ray diffraction peaks reported by others from samples in the single- 
phase fluorite solid solution region. It is shown that a complete 
solid solution series does not exist, and an explanation for the obser- 
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vations of others reporting such is tendered. It is also shown that 
the observation of C-type reflections in the supposed single-phase 
fluorite field can be attributed to the partial reduction of Ce“ to 
Ce* at the firing temperature, resulting in the movement of the 
bulk composition into a two-phase field of the CeO2-RE2,03-Ce2Os 
phase diagram, rather than the formation of a domain structure due 
to ordering. 


30984 Neutron irradiations in oxidized lithium-doped 
MgO crystals. Chen, Y.; Montesa, E.; Boldu, J.L.; Abra- 
ham, M.M. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37830). W-7405-ENG-26. 
Physical Review [Section] B: Condensed Matter ; 24: No. 1, 5- 
10(1 Jul 1981). 

The effect of neutron irradiation on lithium-doped MgO 
crystals is investigated using optical-absorption and EPR meas- 
urements. Unlike electron irradiation, neutron irradiation does not 
produce stable [Li]° centers in as-grown MgO:Li crystals. In crys- 
tals containing stable [Li]° centers produced by oxidation at elevat- 
ed temperatures, neutron irradiation results in a decrease of [Li]° 
concentration and the formation of stable V°, V-, V/sub OH/, and 
V/sub F/ centers. The loss of [Li]°® centers is attributed to the re- 
combination of holes from these centers with electrons at multiva- 
cancy defects created by neutrons. 


30985 Sintering of beta-type alumina bodies using alpha- 
alumina encapsulation. Mcentire, B.J.; Virkar, A.V. (to 
Dept. of Energy). US Patent 4,263,381. 21 Apr 1981. Filed 
date 27 Oct 1978. vp. 

A method of sintering a shaped green, beta-type alumina 
body comprising: (A) inserting said body into an open chamber 
prepared by exposing the interior surface of a container consisting 
essentially of at least about 50 weight percent of alpha-alumina and 
a remainder of other refractory material to a sodium oxide or 
sodium oxide producing environment; (B) sealing the chamber; and 
heating the chamber with the shaped body encapsulated therein to 
a temperature and for a time necessary to sinter said body to the 
desired density. The encapsulation chamber prepared as described 
above is also claimed. 


30986 Optimization of thorium oxalate precipitation con- 
ditions relative to derived oxide sinterability. White, G.D.; 
Bray, L.A.; Hart, P.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA). Materials Dept.). Journal of Nuclear 
Materials ; 96: No. 3, 305-313(Feb 1981). 

The effect of thorium oxalate precipitation conditions on de- 
rived oxide sinterability was investigated on a laboratory scale with 
the objective of producing ThO2 powder that could be sintered to 
high density without milling. Precipitation conditions examined 
were temperature, digestion time and agitation method which were 
employed in a two-level factorial experimental design to delineate 
their effects. The two levels for each of the factors, respectively, 
were 10 and 70°C, 15 min and 360 min, and mechanical stirrer and 
a homogenizer that imparted both mechanical and ultrasonic agita- 
tion. The ThO, derived from each of the precipitation trials was 
characterized with respect to morphology, surface area, and crys- 
tallite size as well as sinterability. Only precipitation temperature 
had a significant effect upon all the properties of the derived oxide 
powders. The most sinterable oxide was derived from an oxalate 
precipitated at 10°C with mechanical agitation and 15 min diges- 
tion. Pellets formed from this oxide sintered to 96% TD. Physical 
property data were determined also for mixed oxide derived from 
coprecipitated thorium-25% uranium (IV) oxalate and thoria from 
continuously precipitated oxalate. 


30987 Local mixing model for deuterium replacement in 
solids. Doyle, B.L.; Brice, D.K.; Wampler, W.R. (Sandia 
Labs., Albuquerque, NM (USA)). Radiation Effects Letters ; 
57: No. 3, 81-87(Jul 1980). 

A new model for hydrogen isotope exchange by ion implan- 
tation has been developed. The basic difference between the present 
approach and previous work is that the depth distribution of the 
implanted species is included. The outstanding feature of this local 
mixing model is that the only adjustable parameter is the saturation 
hydrogen concentration which is specific to the target material and 
dependent only on temperature. The model is shown to give excel- 
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lent agreement both with new data on H/D exchange in the low Z 
coating materials VB2, TiC, TiB2, and B reported here and with 
previously reported data on stainless steel. The saturation hydrogen 
concentrations used to fit these data were 0.15, 0.25, 0.15, 0.45, and 
1.00 times atomic density respectively. This model should be useful 
in predicting the recycling behavior of hydrogen isotopes in toka- 
mak limiter and wall materials. 


30988 Annual book of ASTM standards. Part 17. Refrac- 
tories, glass, and other ceramic materials; manufactured 
carbon and graphite products. Philadelphia, PA; American 
Society for Testing and Materials (1980). 1133p. $42.00. 

The standards are assembled in each part in alphanumeric se- 
quence of their ASTM designation numbers. Each part has two 
tables of contents: a list of the standards in alphanumeric sequence 
of their ASTM designations; and a list of the standards classified 
according to subject. A subject index of the standards and tenta- 
tives in each part appears at the back of each volume. This part 
contains standards concerning refractories; glass and glass products; 
ceramic whitewares; porcelain enamel and related ceramic-metal 
systems; ceramics for electronics; manufactured carbon and graph- 
ite products; and general methods of testing. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 30231 


30989 (DOE/ER/02407—9) Generalization of internal 
centrifugal zone growth of metal-ceramic composites and ki- 
netics, morphology and thermodynamics of the solid-liquid 
transition of non-metals. Final report, December 1, 1973-May 
31, 1981. Sekerka, R.F. (Carnegie-Mellon Univ., Pittsburgh, 
PA (USA). Dept. of Metallurgy and Materials Science). 
May 1981. Contract AS02-76ER02407. 12p. NTIS, PC 
A02/MF AO1. Order Number DE81027884. 

Work conducted under this contract can be categorized 
under two headings which have also served as titles: (A) general- 
ization of Internal Centrifugal Zone Growth (ICZG) of Metal-Ce- 
ramic composites and (B) Kinetics, Morphology and Thermody- 
namics of the Solid-Liquid Transition of non-metals. Work under A 
has been finished and completely documented, resulting in the 
quantification of fundamental instability phenomena that can occur 
during the induction heating and melting of ceramics and a model 
of the ICZG process that can serve to guide the crystal grower in 
process optimization and adaption to new materials. Theoretical 
work under B has led to a proof, independent of any statistical 
model, of the Onsager reciprocal relations for multicomponent dif- 
fusion and heat flow in fluids, has developed the fundamental con- 
cepts inherent in the existence of constitutive relations, and has 
paved the way toward extension cf these developments to solids 
and to solid-fluid interfaces. 


30990 (SAND—81-0976) Compocasting of an aluminum 
alloy composite containing B,C particulate. Hosking, F.M. 
(Sandia National Labs., Albuquerque, NM (USA)). Jul 1981. 
Contract AC04-76DP00789. 30p. NTIS, PC A03/MF AOl1. 
Order Number DE81028185. 

A description of the compocasting process is given. Process- 
ing of metal matrix composites through the additions of nonmetallic 
particulate into a partially solidified, vigorously agitated metallic 
slurry is the key feature of the technique. This investigation is spe- 
cifically directed at the fabrication of an aluminum -4 weight per- 
cent magnesium alloy containing uniform dispersions of boron car- 
bide. The boron carbide imparts a dual property to the composite. 
It has high hardness and the ability to absorb neutrons. 


30991 (SAND—81-8212) Stiffness and strength of SiC-Al 
composites. Skibo, M.D. (Sandia National Labs., Livermore, 
CA (USA)). Jun 1981. Contract AC04-76DP00789. 24p. 
NTIS, PC A02/MF A0O1. Order Number DE81028684. 

This paper reports the results of a study in which the 
strength and stiffness of a silicon carbide-2024 Al composite system 
were determined as a funtion of whisker volume fraction and aspect 
ratio. The hot pressed composites contained from 0 to 26 volume 
percent SiC, and the average aspect ratio was varied by adjusting 
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the whisker to particulate ratio prior to composite fabrication. By 
heat treating the 2024 Al matrix to various strength levels, the ef- 
fects of matrix properties on composite strength was also evaluated. 
The experimental results generated in this study were correlated 
with theoretical composite models. 


30992 Lanthanum-hexaboride carbon composition for use 
in corrosive hydrogen-fluorine environments. Holcombe, 
C.E.; Kovach, L.; Taylor, A.J. (to Dept. of Energy). US 
Patent 4,261,753. 14 Apr 1981. Filed date 22 Jan 1980. vp. 

The present invention relates to a structural composition 
useful in corrosive hydrogen-fluorine environments at temperatures 
in excess of 1400° K. The composition is formed of a isostatically 
pressed and sintered or a hot-pressed mixture of lanthanum hexa- 
boride particles and about 10-30 vol. % carbon. The lanthanum - 
hexaboride reacts with the high-temperature fluorine-containing 
bases to form an adherent layer of corrosion-inhibiting lanthanum 
trifluoride on exposed surfaces of the composition. The carbon in 
the composite significantly strengthens the composite, enhances 
thermal shock resistance, and significantly facilitates the machining 
of the composition. 


30993 Method of making metal-doped organic foam prod- 
ucts. Rinde, J.A. (to Dept. of Energy). US Patent 4,261,937. 
14 Apr 1981. Filed date 3 Apr 1979. vp. 

Organic foams having a low density and very small cell size 
and method for producing same in either a metal-loaded or unload- 
ed (Nonmetal loaded) form are described. Metal-doped foams are 
produced by soaking a polymer gel in an aqueous solution of de- 
sired metal salt, soaking the gel successively in a solvent series of 
decreasing polarity to remove water from the gel and repiace it 
with a solvent of lower polarity with each successive solvent in the 
series being miscible with the solvents on each side and being satu- 
rated with the desired metal salt, and removing the last of the sol- 
vents from the gel to produce the desired metal-doped foam having 
desired density cell size, and metal loading. The unloaded or metal- 
doped foams can be utilized in a variety of applications requiring 
low density, small cell size foam. For example, rubidium-doped 
foam made in accordance with the invention has utility in special 
applications, such as in x-ray lasers. 


3604 Polymers And Plastics 


30994 (SAND—81-0974) DYTHERM: a new tempera- 
ture-resistant removable foam encapsulant. Wischmann, K.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1981. Contract AC04-76DP00789. 26p. NTIS, PC A03/MF 
AO1. Order Number DE81028184. 

A new commercially available copolymer produced by 
ARCO/Polymers, Inc., under the tradename of DYTHERM X214 
has been evaluated for use as a removable foam encapsulant. 
DYTHERM X214 is a styrene-maleic anhydride copolymer that in- 
creases the upper use temperature of previously employed polysty- 
rene bead foam from 80°C to about 115°C. The processing of 
DYTHERM X214 is similar to polystyrene foam beads except that 
higher fusion temperatures (~ 125°C) are necessary and polar sol- 
vents (e.g., tetrahydrofuran) are needed for foam removal. Me- 
chanical properties (e.g., compressive strength) of DYTHERM 
X214 are slightly higher than polystyrene foam beads at compara- 
ble densities; there is little difference in other physical properties. 


30995 (SERI/CP—633-1145, pp 77-81) Polymer develop- 
ment and performance evaluation at JPL. Adams, M.A.; Cle- 
land, E.L. (Jet Propulsion Lab., Pasadena, CA). Apr 1981. 
NTIS, PC A08/MF AO1. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

In fiscal year 1981, studies are being performed in areas in- 
cluding (1) the experimental study of polymer photoprocesses and 
mechanical behavior; (2) the generation of preliminary criteria for 
the establishment and growth of a polymer materials data base for 
low-cost enclosure applications; and (3) an assessment of polymeric 
materials for heliostat/dome applications. 
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30996 (SERI/CP—633-1145, pp 83-86) Reactivity of 
polymers with mirror materials, Brauman, S.K.; MacBlane, 
D.B.; Mayo, F.R. (SRI International, Menlo Park, CA). 
Apr 1981. NTIS, PC A08/MF AOl. 

In Solar thermal energy systems research and advanced de- 
velopment program review. 

The objective of this program is to establish the stability of 
polymeric materials that are under consideration as transmitting su- 
perstrates/substrates for solar mirror materials. Candidate polymer- 
ic materials are being evaluated for the coating of silver and alumi- 
num mirrors without a deleterious reaction occurring between the 
mirror surface and the coating. Results are summarized from 
screening studies designed to evaluate the interface stabilities of dif- 
ferent polymer/mirror combinations. The objective of this initial 
screening is the selection of promising polymer/mirror combina- 
tions for subsequent long-term, semi-quantitative environmental 
evaluation. 


30997 (LA-tr—81-15) Production of copolymer of ketene 
and formaldehyde with ionospheric radioactive ray. Okamura, 
S.; Hayashi, K.; Fujiwara, K. (Los Alamos National Lab., 
NM (USA)). Jul 1981. Translation of . Japanese Patent 
1963-41,17674. 5p. NTIS, PC A02/MF A0O1. Order Number 
DE8 1027619. 

A method for producing a copolymer of ketene and formal- 
dehyde by using radiation is described. This method is different 
from present methods in that it creates a new type of polymers 
completely different from monopolymers of ketene or polyoxy- 
methylene by actively having a large amount of ketene polymerized 
with formaldehyde. 


30998 Chain distribution functions and segment density 
functions of polymer chains confined by absorbing or reflect- 
ing barriers. Gaylord, R.J.; Paisner, M.J.; Lohse, D.J. (Univ. 
of Illinois, Urbana). Contract EY-76-C-02-1198. Journal of 
Macromolecular Science, Part B: Physics ; 17: No. 3, 473- 
499(1980). 

Exact infinite series expressions and simple analytical ap- 
proximations are derived for the chain distribution functions and 
the segment density functions of cilia, loops, bridges, and floating 
chains confined between a pair of infinite parallel walls which act 
as reflecting or absorbing barriers. 


30999 Computer simulation of chains in solution and bulk 
state. Frisch, H.L. (State Univ. of New York, Albany); 
Bishop, M.; Ceperley, D.; Kalos, M.H. Contract EY-76-C- 
02-3077-000;W-7405-ENG-48. Journal of Macromolecular 
Science, Part B: Physics ; 18: No. 3, 453-459(1980). 

The results of preliminary tests of Monte Carlo and molecu- 
lar dynamics simulations of static and dynamic properties of a sim- 
plified continuum model of polymer chain systems in solution and 
in bulk melts in the context of other studies in this field are de- 
scribed. In particular, reptation Monte Carlo studies of these con- 
tinuum multichain systems at reduced chain densities of 0.3 and 0.5 
for chains of up to 70 segments give the same exponent for the seg- 
ment dependence as found by De Vos and Bellemans for chains on 
lattices. 
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REFER ALSO TO CITATION(S) 30028, 30028, 30068, 30548, 30625, 30627, 
30930, 30941, 30988, 30989, 31082, 31135, 31425, 31429, 31430 


31000 (DOE/ER/01198—135) Defect studies of molecu- 
lar and rare-gas crystals down to 50 mK and up to 150 MPa. 
Simmons, R.O. (Illinois Univ., Urbana (USA). Dept. of 
Physics). 1981. Contract AC02-76ER01198. 14p. (CONF- 
810386—1). NTIS, PC A0O2/MF AOl. Order Number 
DE81026617. 

From American Crystallographic Association meeting; Col- 
lege Station, TX, USA (Mar 1981). 

Techniques have been developed to prepare single crystals 
of condensed gases of mm or larger size, to ascertain their degree 
of crystalline perfection and fix their orientation, to measure Bragg 
spacings, changes in Bragg spacings and intensities. For precise 
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work at higher temperatures and pressures a Be specimen cell at- 
tached to a heat exchanger is used at the focus of a large orientable 
back-reflection camera. Phase transitions arising from changes in 
molecular rotational ordering in solid CH, and CD, and lattice pa- 
rameters during sublimation and melting of solid Ar, Kr, and Xe 
have thus been studied. For lower temperatures, the x-ray scatter- 
ing specimen cell is fixed to a helium dilution refrigerator; it can be 
taken down to 50 mK and internally pressurized to 20 MPa. The 
sealed-off x-ray source is orientable about three orthogonal axes. 
Scattered x-rays are collected in an orientable position-sensitive de- 
tector. Examples of investigations by coherent scattering include 1) 
determination of the symmetries of the different phases below 1 K 
of the system solid ortho- and para- Ho, and 2) microscopic study 
of isotopic phase separation in solid *He-*He mixtures below 0.4 K. 
In case 1), the known fcc form of solid hydrogen, stable below 
about 2 K for ortho-rich material, was determined to transform to 
hep form at lower concentrations and temperatures. The transfor- 
mation temperatures and compositions could be followed, despite 
internal specimen heating due to spontaneous ortho- to paraconveri- 
sion, below 200 mK. In case 2), x-ray studies of isotopic phase sepa- 
ration in *He-*He bcc solids were carried out by B. A. Fraass. 
Direct determination of Bragg spacings of the daughter phases and 
their perfection and orientation with respect to the matrix could be 
made for the first time, and new characteristics of the phase separa- 
tion phenomena discovered as specimens were cooled and reheated 
in a range below 400 mK. 


31001 Hydrogen elimination during the glow-discharge 
deposition of a-Si:H alloys. Kampas, F.J.; Griffith, R. (De- 
partment of Energy and Environment, Brookhaven National 
Laboratory, Upton, New York’ 11973). DE-AC02- 
76CH00016. Applied Physics Letters ; 39: No. 5, 407-409(1 
Sep 1981). 

A model of the deposition of a-Si:H films by silane glow dis- 
charge is presented. Three steps are involved: SiH2 addition, He 
elimination, and cross linking. The model is based upon SiHe gas- 
phase chemistry and explains the dependence of hydrogen content 
of a-Si:H upon substrate temperature. 


31002 (LA-UR—81-1664) Observation of high field 
DHVA-effect and induced magnetism in single crystal TiBe2. 
van Deursen, A.P.J.; van Ruitenbeek, J.M.; Verhoef, W.A.; 
de Vroomen, A.R.; Smith, J.L.; de Groot, R.A.; Koelling, 
D.D.; Mueller, F.M. (New Mexico Univ., Albuquerque 
(USA). Dept. of Geology; Research Inst. for Materials, Nij- 
megen (Netherlands); Argonne National Lab., IL (USA)). 
1981. Contract W-7405-ENG-36. 3p. (CONF-810809—12). 
NTIS, PC A02/MF AO1. Order Number DE81025292. 

From 16. international conference on low temperature phys- 
ics; Los Angeles, CA, USA (19 Aug 1981). 

Recently much interest has been given to itinerant magne- 
tism in cubic Laves phase or C15 materials. Primarily this stems 
from the discussion of the relationship of p-state pairing and ferro- 
magnetism in ZrZn2 by Enz and Matthias, and the possibility of tri- 
plet superconductivity. The most recent work in this field has fo- 
cused on the isoelectronic, isostructural material TiBez, and the 
possibility that this material is metamagnetic. That TiBez is close to 
some form of magnetic instability can be infered indirectly from the 
peaked nature of its density of states near the fermi level, but also 
from the observation of ferromagnetism in TiBe/sub 2-x/Cu/sub x/ 
, when x is greater than about 0.15. In this paper a single crystal of 
pure TiBe2 is considered in fields larger thafi 15 Tesla (T) and at a 
temperature of 1.3°K. 


31003 (PNL-SA—9101) Thermal phase stability of some 
simulated Defense waste . May, R.P. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Apr 1981. Con- 
tract AC06-76RL01830. 33p. (CONF-810528—11). NTIS, 
PC A03/MF AO1. Order Number DE81028012. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Three simulated defense waste glass compositions developed 
by Savannah River Laboratories were studied to determine viscos- 
ity and compositional effects on the comparative thermal phase sta- 
bilities of these glasses. The glass compositions are similar except 
that the 411 glasses are high in lithium and low in sodium com- 
pared to the 211 glass, and the T glasses are high in iron and low in 
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aluminum compared to the C glass. Specimens of these glasses were 
heat treated using isothermal anneals as short as 10 min and up to 
15 days over the temperature range of 450°C to 1100°C. Addition- 
ally, a specimen of each glass was cooled at a constant cooling rate 
of 7°C/hour from an 1100°C melt down to 500°C where it was re- 
moved from the furnace. The following were observed. The slow 
cooling rate of 7°C/hour is possible as a canister centerline cooling 
rate for large canisters. Accordingly, it is important to note that a 
short range diffusion mechanism like cooperative growth phenom- 
ena can result in extensive devitrification at lower temperatures and 
higher yields than a long-range diffusion mechanism can; and can 
do it without the growth of large crystals that can fracture the 
glass. Refractory oxides like CeO. and (Ni, Mn, FeO, form very 
rapidly at higher temperatures than silicates and significant yields 
can be obtained at sufficiently high temperatures that settling of 
these dense phases becomes a major microstructural feature during 
slow cooling of some glasses. These annealing studies further show 
that below 500°C there is but little devitrification occurring imply- 
ing that glass canisters stored at 300°C may be kinetically stable de- 
spite not being thermodynamically so. 


31004 Effect of ion-beam sputter damage on Schottky 
barrier formation in silicon. Fonash, S.J.; Ashok, S.; Singh, 
R. (Engineering Science Program, The Pennsylvania State 
University, University Park, Pennsylvania 16802). SG-0- 
9233-1. Applied Physics Letters ; 39: No. 5, 423-425(1 Sep 
1981). 

Abnormal rectifying behavior has been observed in molyb- 
denum/silicon Schottky barrier diodes produced by ion-beam sput- 
ter deposition of Mo on single-crystal Si. Rectifying, rather than 
ohmic contacts are obtained on p-type Si, while ohmic behavior is 
seen on n-type Si. These results are contrary to the usual results 
reported in the literature, and are shown to be caused by ion-beam 
surface damage of Si. The damage does not simply cause a surface 
layer of high-recombination velocity, but rather tends to bend the 
Si band edges downwards, irrespective of the Si conductivity type. 


31005 Heteroepitaxial silicon growth on polycrystalline 
MoSiz. Campisi, G.J.; Bevolo, A.J.; Shanks, H.R.; Schmidt, 
F.A. (Ames Laboratory, USDOE, Iowa State University, 
Ames, Iowa 50011). W-7405-ENG-82. Journal of Applied 
Physics ; 52: No. 8, 5043-5049(Aug 1981). 

Heteroepitaxial silicon was grown on polycrystalline MoSie 
by electron beam evaporation at 800 °C in an ultrahigh vacuum. 
The silicon films with a thickness between 2 and 12 ym grew with 
either an (111) or (233) orientation. The growth and morphology of 
the silicon deposit was studied as a function of temperature and the 
partial pressure of oxygen. Depositions at substrate temperatures of 
950 and 1100 °C exceeded the epitaxial temperatures producing 
films that had faceted grains measuring 2—8 pm in cross section 
along with larger grains measuring nearly 200 um across. The in- 
troduction of 10~' Torr partial pressure of oxygen during deposi- 
tion at 1100 °C changed the morphology and eliminated the large 
grains. The presence of oxygen at 800 °C prevented epitaxial 
growth. 


31006 New features of the temperature dependence of 
photoconductivity in plasma-deposited hydrogenated amor- 
phous silicon alloys. Vanier, P.E.; Delahoy, A.E.; Griffith, 
R.W. (Department of Energy and Environment, Brookha- 
ven National Laboratory, Upton, New York 11973). DE- 
ACO01-76CH00016. Journal of Applied Physics ; 52: No. 8, 
5235-5242(Aug 1981). 

The temperature and flux dependences of photoconductivity 
have been investigated for plasma-deposited hydrogenated amor- 
phous silicon alloys produced under a variety of processing condi- 
tions. In undoped films, new features such as thermal quenching 
and supralinearity are observed. Such behavior is critically depend- 
ent on the position of the Fermi level, and is not observed in alloys 
doped by the addition to the plasma of PHs, Bz2Hs, O2+Nz2 mix- 
tures, or air. Interpretation of the data is based on a model of com- 
peting recombination centers. 
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31007 Determining the field emitter temperature during 
laser irradiation in the pulsed laser atom probe. Kellogg, 
G.L. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). DE ACO4-76-DP00789. Journal of Applied 
Physics ; 52: No. 8, 5320-5328(Aug 1981). 

Three methods are discussed for determining the field emit- 
ter temperature during laser irradiation in the recently developed 
Pulsed Laser Atom Probe. A procedure based on the reduction of 
the lattice evaporation field with increasing emitter temperature is 
found to be the most convenient and reliable method between 60 
and 500 K. Calibration curves (plots of the evaporation field versus 
temperature) are presented for de and pulsed field evaporation of 
W, Mo, and Rh. These results show directly the important influ- 
ence of the evaporation rate on the temperature dependence of the 
evaporation field. The possibility of a temperature calibration based 
on the ionic charge state distribution of field evaporated lattice 
atoms is also discussed. The shift in the charge state distributions 
which occurs when the emitter temperature is increased and the ap- 
plied field strength is decreased at a constant rate of evaporation is 
shown to be due to the changing field and not the changing tem- 
perature. Nevertheless, the emitter temperature can be deduced 
from the charge state distribution for a specified evaporation rate. 
Charge state distributions as a function of field strength and tem- 
perature are presented for the same three materials. Finally, a pre- 
liminary experiment is reported which shows that the emitter tem- 
perature can be determined from field ion microscope observations 
of single atom surface diffusion over low index crystal planes. This 
last calibration procedure is shown to be very useful at higher tem- 
peratures (>600 K) where the other two methods become unreli- 
able. 


31008 Small-angle x-ray and electron scattering from 
(SN)/sub x/. Schultz, J.M.; Bentley, J.; Hendricks, R.W.; 
Lin, J.S.; Petermann, J. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
40 637-77. Journal of Applied Physics ; 52: No. 8, 5389- 
5391(Aug 1981). 

Small-angle x-ray and electron scattering from (SN)/sub x/ 
crystals is reported. Analysis of the scattering curves yields identifi- 
cation of rodlike scatterers with diameters of 50—100 nm and a 
density different from that of the matrix (SN)/sub x/. No scattering 
from microscopically observed fibrillar entities with diameters less 
than 10 nm was detected, indicating that these features bear ap- 
proximately the same density as the matrix. 


31009 Neutron-irradiated crystalline quartz. Anderson, 
A.C.; McMillan, J.A.; Walker, F.J. (Materials Research 
Laboratory, University of Illinois at Urbana-Champaign, 
Urbana, Illinois 61801). DE-AC02-76ERO1198. Physical 
Review [Section] B: Condensed Matter ; 24: No. 2, 1120- 
1121(15 Jul 1981). 

Neutron irradiation of crystalline SiO. creates two-level-state 
(TLS) excitations similar to those found in vitreous SiO2. Using evi- 
dence obtained from x-ray and mass-density measurements, we con- 
clude that the TLS excitations in damaged crystals need not reside 
in regions of material made amorphous. 


31010 Crystal perfection of Hgl, studied by neutron and 
gamma-ray diffraction. Yelon, W.B.; Alkire, R.W.; Schieber, 
M.M.; van den Berg, L.; Rasmussen, S.E.; Christensen, H.; 
Schneider, J.R. (University of Miissouri Research Reactor, 
and Department of Physics, University of Missouri-Colum- 
bia, Columbia, Missouri 65211). DE-AC08-71INVO1183. 
Journal of Applied Physics ; 52: No. 7, 4604-4609(Jul 1981). 

The crystalline perfection of wire sawn pieces of vapor 
grown single crystals of mercuric iodide was compared with the 
perfection of (001) cleaved sections of the same crystal from which 
nuclear radiation detectors have been fabricated. The crystalline 
perfection was studied using neutron and gamma-ray diffraction 
rocking curves. Most of the gamma-ray data were obtained using a 
high intensity source of **Sm gamma rays with a wavelength of A 
= 0.12 A. Some of the data were obtained using highly penetrating 
198 Au gamma rays with a shorter wavelength of A = 0.03 A. The 
neutrons had a wavelength of A = 1.07 A. It was found that, in 
terms of the mosaic spread of the crystals, the cleaved detector 
plates have a much lower crystalline perfection than the thicker un- 
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cleaved detector plates. At the same time, the results show that for 
detectors cut from the same crystal, the one with the lower spectral 
resolution for radiation detection will also have a lower perfection 
and larger width of the gamma-ray rocking curve. These results 
suggest consideration should be given to alternative fabrication pro- 
cedures for Hglz nuclear radiation detectors. 


31011 Investigation of high-temperature annealing and 
quenching effects on Al-nSi diodes by C-V and I-V meas- 
urements. Wu, C.M.; Yang, E.S. (Department of Electrical 
Engineering, Columbia University, New York, New York 
10027). XZ-0-9226. Journal of Applied Physics ; 52: No. 7, 
4700-4703(Jul 1981). 

The behavior of Al-nSi diodes heat treatment above the eu- 
tectic temperature (600 °C) is studied by varying the annealing time 
and cooling rate. We have used the capacitance-voltage characteris- 
tic as a measure of the influence of the doping density and thick- 
ness of the recrystallized silicon layer at the interface. Poisson’s 
equation is solved to obtain the C-V characteristic and to relate it 
to the effective barrier height. We find that the barrier height is in- 
dependent of the annealing time, but it is a function of the cooling 
rate. It appears that the diffusion of aluminum into silicon does not 
play a significant role, but fast quenching tends to prevent alumi- 
num from precipitation, so that the recrystallized silicon layer is 
highly doped. 


31012 Ultraviolet photoelectron spectroscopy study of the 
adsorption of oxygen on reduced SrTiO; surfaces. Ferrer, S.; 
Somorjai, G.S. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, and Department of Chem- 
istry, University of California, Berkeley, California 94720). 
W-7405-ENG-48. Journal of Applied Physics ; 52: No. 7, 
4792-4794(Jul 1981). 

The adsorption of oxygen on a reduced SrTiOs (111) surface 
occurs in two distinct phases. At low exposures (less than 1 L), the 
adsorption leads to the incorporation of O= ions into the vacant 
lattice oxygen sites. At higher exposures a second different oxygen 
species adsorbs. 


31013 Reply to Comment on ‘Cathodoluminescence stud- 
ies of anomalous ion implantation defect introduction in 
ZnTe’ ". Norris, C.B. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). DE-AC04-76-DP00789. Jour- 
nal of Applied Physics ; 52: No. 7, 4861-4862(Jul 1981). 

In the light of very recent data, our previous study gives 
strong evidence that the dominant postrange defects in ion-implant- 
ed ZnTe are not zinc interstitials (Zn/sub i/). The prior Grenoble 
work is discussed with respect to current knowledge concerning 
shallow acceptors in ZnTe and the insensitivity of radiotracer 
measurements to vacancy introduction. It is concluded that the 
Grenoble results do not conflict with ours in that they provide no 
direct evidence that Zn/sub i/ dominate the postrange damage in 
ZnTe. 


31014 Total and net displacement functions for monato- 
mic materials. Coulter, C.A. (Alabama Univ., University 
(USA). Dept. of Physics); Parkin, D.M. (Los Alamos Scien- 
tific Lab., NM (USA)). Journal of Nuclear Materials ; 95: 
No. 1/2, 193-200(Nov 1980). 

Using the atomic scattering cross section and electronic stop- 
ping power formulas of Lindhard et al. we have numerically calcu- 
lated the total and net displacement functions characterizing dis- 
placement cascades in amorphous monatomic materials. The de- 
pendence of these functions on energy, type of material, displace- 
ment threshold, capture threshold, and binding energy is exhibited 
and discussed. Analytical approximations are given for most of the 
numerical results. 


31015 Glass leaching studies by sputter-induced photon 
spectrometry (SIPS). Tsong, I.S.T. (Pennsylvania State 
Univ., University Park); Houser, C.A.; White, W.B.; Power, 
G.L.; Tong, S.S.C. Contract EY-76-S-02-2754. Journal of 
Non-Crystalline Solids ; 38 & 39: 649-654(1980). 

The effect of composition on the leaching behavior of soda- 
lime silicate glasses is studied by depth-profiling using the sputter- 
induced photon spectrometry (SIPS) technique on hydrated glasses 
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of variable NazO and CaO contents. In addition, the increase in the 
thickness of the leached layers as a function of hydration time for 
the 18NazO 12CaO 70SiO: glass is also determined. The results in- 
dicate that a mechanism of interdiffusion is in operation and the dif- 
fusion coefficients for hydrogen and sodium are calculated using 
the Doremus model of interdiffusing ions. 
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REFER ALSO TO CITATION(S) 29808, 29875, 29969, 29970, 29973, 29974, 
29975, 29977, 29979, 29979, 29980, 29981, 29982, 29993, 29994, 29995, 29996, 
29997, 29998, 29999, 30000, 30005, 30006, 30007, 30008, 30009, 30010, 30011, 
| Poe} 30014, 30015, 30016, 30017, 30058, 30059, 30411, 30500, 31191, 


31016 (CONF-810740—1) Background fitting for electron 
energy-loss spectra. Bentley, J.; Lehman, G.L.; Sklad, P.S. 
(Oak Ridge National Lab., TN (USA); Oak Ridge Associat- 
ed Universities, Inc., TN (USA)). 1981. Contract W-7405- 
ENG-26. 8p. NTIS, PC A02/MF A0Ol. Order Number 
DE81027117. 

From 3. analytical electron microscopy workshop; Vail, CO, 
USA (13 Jul 1981). 

Microanalysis using electron energy loss spectroscopy is 
now well established. In order to assess true edge profiles and 
obtain integrated intensities of the inner shell ionization edges of in- 
terest, it is first necessary to subtract the background. Usually a 
simple inverse power law is used, but for some spectra this form 
does not fit well. An alternative form which results in superior fits 
is described. 


31017 (CONF-8007111—1) Concentration of organic 
compounds in water. A literature survey. Jolley, R.L. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 23p. NTIS, PC A02/MF AOl. Order Number 
DE81026517. 

From Workshop on protocol development: criteria and 
standards for potable reuse and feasible alternatives; Warrenton, 
VA, USA (29 Jul 1980). 

Because of the large variety of chemical compounds present 
either naturally or as industrial contaminants in water samples, no 
single concentration method currently available is adequate for con- 
centrating all organics in the water sample. Consequently, in an at- 
tempt to concentrate or isolate as much of the organic matter as 
possible, most researchers have combined several methods that may 
become quite complex and technically difficult to achieve. The 
author discusses, then summarizes most of the current practical 
methods in a table and presents the utility of each method along 
with major advantages and disadvantages. Selection of concentra- 
tion method must be based on the biological test to be conducted. 
In addition, the concentration method must be chosen on the basis 
of the chemical and physical properties of the organic constituents 
to be tested. It is recommended that methods to evaluate and com- 
pare different concentration techniques be developed and applied. 
This will require increased emphasis on chemical analysis to identi- 
fy much of the organic material in the concentrates. Measurements 
of general parameters, such as total organic carbon, cannot be used 
to reliably compare concentration techniques. 91 references. 


31018 (DOE/EV/10404—2) Reactivation of an amino 
bonded phase liquid chromatographic column. Karlesky, D.; 
Shelly, D.C.; Warner, I. (Texas A and M Univ., College 
Station (USA). Dept. of Chemistry). 1980. Contract AS05- 
80EV 10404. 13p. NTIS, PC A02/MF AO1. Order Number 
DE8 1028459. 

The versatility of n-propyl amine bonded phase columns is 
evidenced by the fact that separations can be performed in the 
normal and reversed phase and ion-exchange modes. However the 
functional group of the bonded phase amine can undergo condensa- 
tion reactions with carbonyls. This paper describes the reactivation 
of an n-propyl amine bonded phase column after deactivation with 
acetone. Using reversed phase aqueous conditions the condensation 
product (Schiff's base) can be hydrolyzed to original reactants. 
Column performance was evaluated before and after deactivation 
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and after reactivation to monitor the effectiveness of the reactiva- 
tion procedure. Results showed that column performance after re- 
activation compared to column performance before deactivation 
within experimental error. 


31019 (DOE/EV/10404—6) Investigation of separation 
mechanisms in the normal and reversed phase chromato- 
graphy of polynuclear aromatic hydrocarbons on an amino 
bonded phase column. Karlesky, D.; Shelly, D.C.; Warner, I. 
(Texas A and M Univ., College Station (USA). Dept. of 
Chemistry). 1980. Contract AS05-80EV 10404. 27p. NTIS, 
PC A03/MF AO1. Order Number DE81028461. 

Experiments were run using an n-propyl amine polar bonded 
phase (Chromosorb LC-9) liquid chromatographic column in both 
the normal and reversed phase mode. Results indicate that the 
mechanism of separation in the normal phase is due mainly to a 
charge transfer interaction between the lone pair electrons on the 
stationary phase nitrogen and the 7 electron cloud of the solute 
PNAs. Elution order seems to depend upon a combination of 7 
energy, electron affinity, and type of ring condensation of the 
solute. Comparing plots of log I versus number of aromatic carbons 
for catacondensed PNAs suggest that while the specific interaction 
is different than that seen in silica chromatography, the overall ad- 
sorption effect is comparable. In the reversed phase the separation 
mechanism is either a pure partitioning effect in highly polar mobile 
phases (methanol/water), or a mixture of liquid-solid adsorption 
and liquid-liquid partition in less polar solvent systems (acetonitrile/ 
water). 


31020 (DOE/EV/10404—T2) High-performance liquid 
chromatography/video fluorometry. Part I. Instrumentation. 
Fogarty, M.P.; Shelly, D.C.; Warner, I.M. (Texas A and M 
Univ., College Station (USA). Dept. of Chemistry). 198i. 
Contract AS05-80EV 10404. 3lp. NTIS, PC A02/MF AOl1. 
Order Number DE81028428. 

A rapid scanning, two-dimensional fluorometer has been 
used to obtain Emission-Excitation Matrices (EEMs) of the effluent 
of an HPLC. These spectra, obtained on the fly, provide qualitative 
as well as quantitative information about unknown samples. An in- 
depth discussion of the instrumentation developed as well as data 
processing alternatives is presented. 


31021 (DOE/EV/10404—T3) High-performance liquid 
chromatography/video fluorometry. Part II. Applications. 
Shelly, D.C.; Fogarty, M.P.; Warner, I.M. (Texas A and M 
Univ., College Station (USA). Dept. of Chemistry). 1981. 
Contract AS05-80EV 10404. 35p. NTIS, PC A03/MF AOl1. 
Order Number DE81028458. 

A Video Fluorometer is used as a detector for HPLC to 
characterize highly complex samples. Data selection and evaluation 
techniques are discussed so as to speed the spectral identification 
process. Several well-known Polynuclear Aromatic Hydrocarbons 
are found in the samples. 


31022 (DOE/EV/10404—T4) Recent advances in multi- 
component fluorescence analysis. Warner, I.M.; McGown, 
L.B. (Texas A and M Univ., College Station (USA). Dept. 
of Chemistry; California State Univ., Long Beach (USA). 
Dept. of Chemistry). 1980. Contract AS05-80EV 10404. 
190p. NTIS, PC AO9/MF AOI. Order Number 
DE8 1028337. 

In this manuscript, the authors have presented examples of 
the recent advances in multicomponent fluorescence analysis. This 
review is limited in scope to developments in instrumental methods 
although there is a brief review of multicomponent data reduction. 


31023 (DOE/EV/10405—4) Proton-induced x-ray emis- 
sion analysis: a complement to analytical methods used in en- 
vironmental studies. Mangelson, N.F.; Eatough, D.J.; Ea- 
tough, N.L.; Hansen, L.D.; Hill, M.W.; Lee, M.L.; Phillips, 
L.R.; Post, M.E.; Richter, B.E.; Ryder, J.F. (Brigham 
Young Univ., Provo, UT (USA)). 1980. Contract AC02- 
80EV 10405. Sp. (CONF-801111—50). NTIS, PC A02/MF 
A011. Order Number DE81029012. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
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Particle induced x-ray emission (PIXE) analysis is a highly 
versatile method of element analysis. Thus it is well suited for use 
as a complement to other methods of analysis in experimental pro- 
grams requiring both chemical and elemental analyses. This paper 
reports some results of two projects where PIXE was used in con- 
junction with titration calorimetry, ion chromatography, atomic ab- 
sorption spectroscopy, gas chromatography/mass spectrometry, x- 
ray fluorescence spectroscopy and some other methods. The first is 
a study of sulfur chemistry in a copper smelter plume. Arsenic was 
found to be a conservative tracer of the plume and was used for 
calculation of plume dilution. Calcium was found to be characteris- 
tic of the background or ambient aerosol and was used to correct 
particulate data for the background contribution. The use of both 
plume and ambient tracers and of data from other analytical meth- 
ods noted above led to the determination of several aspects of the 
plume sulfur chemistry. The second project is a study of the ef- 
fluents from a high-temperature, high-pressure entrained flow gasi- 
fier. The scrubber water and particulate matter entrained in the 
scrubber water and in the product gas were analyzed by PIXE. Of 
particular interest were the low elemental concentrations in the 
scrubber water. 


31024 (GJBX—212-81, pp 135U-139U) Mechanisms of 
chelation of heavy metals by chitosan. Averbach, B.L. (Mas- 
sachusetts Inst. of Tech., Cambridge). Dec 1980. NTIS, PC 
A14/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 
water; Cambridge, MA, USA (1 Dec 1980). 

The concentration profiles of several heavy metal ions and 
anions have been measured in chitosan membranes immersed in 
dilute aqueous solutions. The shapes of the concentration curves for 
the metal ions is characteristic of a diffusion process in which the 
diffusion coefficient is a function of the concentration. The anion 
penetrates much more rapidly than the cation, however, and the 
concentration appears to be dependent on the reaction kinetics. We 
propose a mechanism whereby the metal ion bonds with the nitro- 
gen in the functional amino group, with the bridging oxygen and 
with two hydroxyl groups in a neighboring glucose ring. The 
anion, on the other hand, bonds ionically to the metal-amino com- 
plex in order to neutralize the charge and to the protonated amino 
sites which have not reacted with the metal ion. In the case of ura- 
nium in sea water, it is probable that the uranium is present as a 
uranyl complex and that bonding with chitosan will occur by ionic 
bonding, that is, salt formation, rather than by covalent bonding to 
the amino groups. Uranyl complexes in dilute concentration will 
thus compete with chloride and the relative concentrations will be 
determined by the equilibrium constants. Work on the reaction be- 
tween chitosan and dilute solutions of copper sulfate is reported. A 
mechanism for these reactions is postulated, and it is suggested that 
the same mechanism carries over to uranium in sea water. This sug- 
gests certain limitations on the process which should be explored if 
chitosan is to be used for this purpose. 


31025 (IS—4774) Extended work plan for the simulta- 
neous assay of uranium and plutonium, and their isotopes, by 
optical emission spectroscopy. Edelson, M.C.; Fassel, V.A. 
(Ames Lab., IA (USA)). Aug 1981. Contract W-7405-ENG- 
82. 68p. NTIS, PC A04/MF AOl. Order Number 
DE8 1028364. 

A summary of the results of an on-going study of the appli- 
cation of inductively coupled plasma-atomic emission spectroscopy 
(ICP-AES) to the simultaneous assay of uranium and plutonium, 
and their isotopes, is presented in this report. Projected experiments 
in the FY1982-FY1985 period are discussed. 


31026 (ORNL/TM—7805) Separations Science Data 
Base: an abstractor’s manual. Roddy, J.W.; McDowell, W.J.; 
Michelson, D.C. (Oak Ridge National Lab., TN (USA)). Jul 
1981. Contract W-7405-ENG-26. 25p. NTIS, PC A02/MF 
A01. Order Number DE81029101. 

The Separations Science Data Base, designed specifically for 
the retrieval of information needed in chemical separations prob- 
lems (i.e., how to perform a given separation under given condi- 
tions), is described. The procedure for entering records into the 
data base is given. The initial entries are concerned primarily with 
liquid-liquid extraction and liquid-solid ion exchange methods for 
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metal ions and salts; however, the data base is constructed so that 
almost any separations process can be accommodated. Each record 
is indexed with information provided under the following fields: 
author; title; publication source; date of publication; organization 
performing and/or sponsoring the work; brief abstract of the work; 
abstract number if the work has been so referenced, and/or 
abstractor’s initials; type of separation system used (e.g., flotation); 
specific or generic name of the separation agent used (e.g., acetyla- 
cetone); list of substances separated (e.g., gold, copper); qualitative 
description of the supporting medium or matrix containing the sub- 
stances before separation (e.g., nitrate); type of literature where the 
article was printed (e.g., book); and type of information that the ar- 
ticle contains. Each of these fields may be searched independently 
of the others (or in combination), and the last six fields contain spe- 
cific key words that are listed on the input form. Definitions are 
provided for the 39 information terms. 


31027 (PNL—3832) Materials characterization center 
workshop on compositional and microstructural analysis of 
nuclear waste materials. Summary report. Daniel, J.L.; Stra- 
chan, D.M.; Shade, J.W.; Thomas, M.T. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1981. Con- 
tract AC06-76RL01830. 87p. NTIS, PC AOS/MF AO1. 
Order Number DE81027029. 

The purpose of the Workshop on Compositional and Micros- 
tructural Analysis of Nuclear Waste Materials, conducted Novem- 
ber 11 and 12, 1980, was to critically examine and evaluate the var- 
ious methods currently used to study non-radioactive, simulated, 
nuclear waste-form performance. Workshop participants recognized 
that most of the Materials Characterization Center (MCC) test data 
for inclusion in the Nuclear Waste Materials Handbook will result 
from application of appropriate analytical procedures to waste- 
package materials or to the products of performance tests. There- 
fore, the analytical methods must be reliable and of known accura- 
cy and precision, and results must be directly comparable with 
those from other laboratories and from other nuclear waste materi- 
als. The 41 participants representing 18 laboratories in the United 
States and Canada were organized into three working groups: 
Analysis of Liquids and Solutions, Quantitative Analysis of Solids, 
and Phase and Microstructure Analysis. Each group identified the 
analytical methods favored by their respective laboratories, dis- 
cussed areas needing attention, listed standards and reference mate- 
rials currently used, and recommended means of verifying interla- 
boratory comparability of data. The major conclusions from this 
workshop are presented. 


31028 (UCRL—86169) Procedures for multielement anal- 
ysis using high-flux fast-neutron activation. Williams, R.E.; 
Hopke, P.K.; Meyer, R.A. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1981. Contract W-7405-ENG-48. 
15p. (CONF-8106130—1). NTIS, PC A02/MF AOl1. Order 
Number DE81026595. 

From International conference on modern trends in activa- 
tion analysis; Toronto, Canada (14 Jun 1981). 

Improvements have been made in the rabbit system used for 
multi-element fast-neutron activation analysis at the Lawrence 
Livermore National Laboratory Rotating Target Neutron Source, 
RTNS-I. Procedures have been developed for the analysis of 20 to 
25 elements in samples with an inorganic matrix and 10 to 15 ele- 
ments in biological samples, without the need for prohibitively ex- 
pensive, long irradiations. Results are presented for the analysis of 
fly ash, orchard leaves, and bovine liver. 


31029 Method and composition for testing for the pres- 
ence of an alkali metal. Guon, J. (to Department of Energy). 
US Patent 4,244,693. 13 Jan 1981. Filed date 28 Feb 1977. 


PAT-APPL-772627. 

A method and composition for detecting the presence of an 
alkali metal on the surface of a body such as a metal plate, tank, 
pipe or the like is provided. The method comprises contacting the 
surface with a thin film of a liquid composition comprising a light- 
colored pigment, an acid-base indicator, and a nonionic wetting 
agent dispersed in a liquid carrier comprising a minor amount of 
water and a major amount of an organic solvent selected from the 
group consisting of the lower aliphatic alcohols, ketones and ethers. 
Any alkali metal present on the surface in elemental form or as an 
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alkali metal hydroxide or alkali metal carbonate will react with the 
acid-base indicator to produce a contrasting color change in the 
thin film, which is readily discernible by visual observation or auto- 
matic techniques. 


31030 Apparatus for use in rapid and accurate controlled- 
potential coulometric analysis. Frazzini, T.L.; Holland, 
M.K.; Pietri, C.E.; Weiss, J.R. (to Department of Energy). 
US Patent 4,244,800. 13 Jan 1981. Filed date 23 Aug 1979. 
vp. 

PAT-APPL-069152. 

An apparatus for controlled-potential coulometric analysis of 
a solution includes a cell to contain the solution to be analyzed and 
a plurality of electrodes to contact the solution in the cell. Means 
are provided to stir the solution and to control the atmosphere 
above it. A potentiostat connected to the electrodes controls poten- 
tial differences among the electrodes. An electronic circuit connect- 
ed to the potentiostat provides analog-to-digital conversion and dis- 
plays a precise count of charge transfer during a desired chemical 
process. This count provides a measure of the amount of an un- 
known substance in the solution. 


31031 Preparative separation of lanthanoids by high-pres- 
sure liquid chromatography (HPLC). Weuster, W.; Specker, 
H. (Lehrstuhl Anorganische Chemie I der Universitat, 
Bochum, Germany). Angewandte Chemie, International Edi- 
tion in English ; 20: No. 1, 132-133(Jan 1981). 

The isolation of individual lanthanides by HPLC on the mg 
scale was attempted. Sm and Tb were separated cleanly, while Gd 
and Eu overlap. The method was applied to a monazite sand. Col- 
umns having a capacity of 5 mg were used; larger columns may 
allow separations on the g scale. 2 figures. (DLC) 


31032 Resin bead as a thermal ion source. A SIMS 
study. Smith, D.H.; Christie, W.H.; Eby, R.E. (Oak Ridge 
National Lab., TN (USA). Analytical Chemistry Div.). 
Journal of Mass Spectrometry and Ion Physics ; 36: No. 3, 
301-316(Dec 1980). 

Secondary ion mass spectrometry has been used to follow 
the course of typical thermal emission mass spectrometric analyses 
of U samples loaded on single anion resin beads. It was found that 
U stayed almost entirely in the carbon matrix remaining after the 
resin beads were heated, while C showed considerable mobility. An 
interpretation of the enhanced ionization efficiency observed from 
samples mounted in this fashion is presented. 


31033 Influence of specimen thickness in quantitative 
electron energy loss spectroscopy. Zaluzec, N.J. (Argonne 
National Lab., IL). pp 112-113 of 38th annual proceedings 
of the Electron Microscopy Society of America. Bailey, 
G.W. (ed.). Ithaca, NY; Electron Microscopy Society of 
America (1980). 

From 38. annual proceedings of the Electron Microscopy 
Society of America; San Francisco, CA, USA (1980). 

It is proposed that the derivation of the relative intensity 
ratio measurements of any two characteristic electron energy loss 
spectroscopy (EELS) edges in a homogeneous compound is a 
measure of the specimen thickness limitations. Measurements were 
made on three homogeneous compounds, BN, AlOs, and NiAI in 
order to test the thickness limitations. A plot of the experimental 
ratio of the intensity of the two edges vs the ratio of I/sub p//I/ 
sub 0/ where I/sub p/ is the integrated intensity of the plasmon 
loss electrons and I/sub 0/ is the unscattered intensity indicates that 
when the relative specimen thickness (I/sub p//I/sub 0/) exceeds 
~ 0.2, the equations for calculating the number of atoms/cm? of an 
element detected by EELS experiments yield results which are sus- 
pect. The relative specimen thickness measurement is seen as an im- 
portant parameter in quantitative EELS rather than the absolute 
specimen thickness. (BLM) 


31034 (HEDL—6798) Quantitative spark-source analysis 
of UO2-PuO, for rare earths and tantalum, tungsten. Alkire, 
G.J. (Hanford Engineering Development Lab., Richland, 
WA (USA)). [nd]. Contract AC14-76FF02170. 6p. NTIS, 
PC A02/MF AO1. Order Number DE81026498. 

A quantitative analytical technique good to 20% for the de- 
termination of Sm, Eu, Gd, Dy, Ta, and W in Pu-U mixed oxides 
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by spark source mass spectrography has been developed. The tech- 
nique uses La as an added internal standard and an electronic inte- 
grator to measure peak areas of each line photometered on the den- 
sitometer. 3 tables. 


4002 Inorganic And Physical Chemistry 


REFER ALSO TO CITATION(S) 29941, 30105, 30971, 30983, 30987, 31342 


31035 Production of high temperatures in the chemical 
laboratory: examples of application in lanthanoid oxo-chemis- 
try. Mueller-Buschbaum, H. (Institut fuer Anorganische 
Chemie der Universitat, Kiel, Germany). Angewandte 
Chemie, International Edition in English ; 20: No. 1, 22- 
33(Jan 1981). 

High-temperature reactions have always been a fascinating 
although difficult field of experimentation for the chemist. In the 
case of solid-state reactions the problems with apparatus increase 
exponentially with rising temperature, so that especially in this area 
of inorganic chemistry the modern techniques of producing high 
temperatures--from the solar furnace to the high-power COs laser-- 
have yielded new and interesting possibilities, particularly in the 
field of metastable high-temperature compounds. 15 figures. 


31036 (ORNL/TM—7942) Kinetic model for predicting 
the concentrations of active halogens species in chlorinated 
saline cooling waters. Final report. Haag, W.R.; Lietzke, 
M.H. (Oak Ridge National Lab., TN (USA)). Aug 1981. 
Contract W-7405-ENG-26. 144p. NTIS, PC A07/MF AOI. 
Order Number DE81028036. 

A kinetic model has been developed for describing the speci- 
ation of chlorine-produced oxidants in seawater as a function of 
time. The model is applicable under a broad variety of conditions, 
including all pH range, salinities, temperatures, ammonia concentra- 
tions, organic amine concentrations, and chlorine doses likely to be 
encountered during power plant cooling water chlorination. How- 
ever, the effects of sunlight are not considered. The model can also 
be applied to freshwater and recirculating water systems with cool- 
ing towers. The results of the model agree with expectation, how- 
ever, complete verification is not feasible at the present because 
analytical methods for some of the predicted species are lacking. 


31037 (PB—81-852535) Krypton. January 1970-October 
1980 (citations from the NTIS data base). Report for January 
1970-October 1980. Van Put, W. (New England Research 
Application Center, Storrs, CT (USA)). Oct 1980. 23ip. 
NTIS PC NO1/MF NOI. 

The cited reports from Federally funded research cover 
studies and applications of krypton. Storage facilities for krypton, 
and cryogenic or molecular sieves for its separation, as well as laser 
usage and rapid sampling, are also discussed. (Contains 200 cita- 
tions.) 


31038 (PB—81-852543) Krypton. January 1976-October 
1980 (citations from the Energy Data Base). Report for Janu- 
ary 1976-October 1980. Van Put, W. (New England Re- 
search Application Center, Storrs, CT (USA)). Oct 1980. 
220p. NTIS PC NO1/MF NO1. 

Studies and applications of krypton are covered in the cited 
reports. Storage facilities for krypton, and cryogenic or molecular 
sieves for its separation, as well as laser usage and rapid sampling, 
are also discussed. (Contains 200 citations.) 


31039 (PB—81-852550) Krypton. January 1970-October 
1980 (citations from the Engineering Index data base). Report 
for January 1970-October 1980. Van Put, W. (New England 
Research Application Center, Storrs, CT (USA)). Oct 1980. 
182p. NTIS PC NO1/MF NO1. 

Studies and applications of krypton are covered in the cited 
reports. Storage facilities for krypton, and cryogenic or molecular 
sieves for its separation, as well as laser usage and rapid sampling, 
are also discussed. (Contains 186 citations.) 
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31040 (PB—81-852568) Krypton. January 1972-October 
1980 (citations from the International A Abstracts 
data base). Report for January 1972-October 1980. Van Put, 
W. (New England Research Application Center, Storrs, CT 
(USA)). Oct 1980. 148p. NTIS PC NO1/MF NO1. 

Studies and applications of krypton are covered in the cited 
reports. Storage facilities for krypton, and cryogenic or molecular 
sieves for its separation, as well as laser usage and rapid sampling, 
are also discussed. (Contains 200 citations.) 


31041 Effect of temperature and counterion on the mi- 
celle formation process studied by positron annihilation tech- 
niques. Djermouni, B.; Ache, H.J. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). Journal of Physical 
Chemistry ; 83: No. 19, 2476-2479(1979). 

The positron annihilation technique was applied to the study 
of the micelle formation process in micellar systems Aerosol OT 
and dodecylammonium propionate (DAP) in apolar solvents, such 
as benzene and isooctane. At certain surfactant concentrations 
abrupt changes in the number of thermal o-Ps atoms formed can be 
observed. The surfactant concentration at which this effect can be 
seen is widely temperature independent in Aerosol OT solutions 
while a significant shift to higher surfactant concentrations can be 
found with increasing temperature in DAP solutions. The effect of 
the nature of the counterion on the mechanism of micelle formation 
is further investigated by substituting the counterion Na* in Aero- 
sol OT by tetraalkylammonium ions, N*H,, N*(CHs)s, and 
N*(CoHs)s. The results are discussed in terms of the pseudophase 
model and multiple equilibrium model for micelle formation. 


31042 (UCRL—86489) Role of molecular dynamics on 
descriptions of shock-front processes. Karo, A.M. (Lawrence 
Livermore National Lab., CA (USA)). 22 Jul 1981. Con- 
tract W-7405-ENG-48. 17p. (CONF-810684—45). NTIS, PC 
A02/MF AO1. Order Number DE81028687. 

From APS conference on shock waves in condensed matter; 
Menlo Park, CA, USA (23 Jun 1981). 

By means of a computational approach based on classical 
molecular dynamics, we can begin to form a realistic picture of 
shock-induced processes occurring at the shock front and resulting 
from the detailed, violent motion associated with shock motion on 
an atomic scale. Prototype studies of phase transitions will be dis- 
cussed. We will also examine the interaction of the shock front 
with defects, surfaces, voids, and inclusions, and across grain 
boundaries. We will focus on the critical question of how mechani- 
cal energy imparted to a condensed material by shock loading is 
converted to the activation energy required to overcome some ini- 
tial energy barrier in an initiation process. 


31043 Monoalkylchromium(III) complexes of a tetraden- 
tate N, macrocycle. Samuels, G.J.; Espenson, J.H. (Iowa 
State Univ., Ames). Inorganic Chemistry ; 18: No. 9, 2587- 
2592(1979). 

Chromium(II) chloride in mixed aqueous solvents forms a 
strongly reducing complex with the macrocyclic ligand [15]aneN,. 
Reactions of this complex with organic halides produce the mon- 
oalkyl complexes RCr([15JaneN,)H2O** which have been charac- 
terized and shown to have a trans configuration. The kinetics of 
these reactions have been studied, with the result that the reaction 
follows a second-order rate law. Rate constants have been evaluat- 
ed for a range of organic halides. These results, together with the 
stoichiometry, the variation of rate with the constitution of RX, 
and related tests, suggest the following mechanism. The 
chromium(II) complex reacts with alkyl halides in two steps, rate- 
limiting halogen atom abstraction to generate a carbon-centered 
free radical followed by rapid coupling of the latter with a second 
chromium(II) complex. 


31044 Polarized electronic absorption spectra for 
dimolybdenum(II) tetraacetate. Martin, D.S.; Newman, R.A.; 
Fanwick, P.E. (lowa State Univ., Ames). Inorganic Chemis- 
try ; 18: No. 9, 2511-2520(1979). 

Polarized spectra with rich vibrational detail are reported 
for two faces of single crystals of Mo2(O2CCHs), at temperatures 
down to 5 K. Evidence, which includes the orientation in space of 
transition moments for individual vibrational lines, hot bands, and 
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Franck-Condon factors, is presented that the 23,000-cm™! band is 
the electric-dipole-allowed 'A/sub 2u/ reverse arrow 'A/sub 1g/ 
or 6* reverse arrow 6 with an origin at 21,700 cm‘. However, the 
intensities are sufficiently low that lines excited vibronically, al- 
though somewhat weaker, approach the intensity of the dipole-al- 
lowed progression. A second transition at 26,500 cm™! is evident as 
well from the low-temperature spectra. The spectra of a number of 
dimeric carboxylate complexes of molybdenum(II) are compared 
and the possible cause of the exceptionally low intensity for an 
electric-dipole-allowed transition is discussed. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 29768, 29943, 29944, 29945, 30071, 30099, 
31043, 31153 


31045 (DOE/ER/04060—T2) Energies of organic com- 
pounds. Technical progress report. Wiberg, K.B. (Yale Univ., 
New Haven, CT (USA). Dept. of Chemistry). 8 Jul 1981. 
Contract AS02-76ER04060. 6p. NTIS, PC A02/MF AOI1. 
Order Number DE81027878. 

Experience with calorimeters is recounted. Enthalpies of 
combustion and hydrolysis were determined for cyclopropanes and 
ketals. Homogeneous catalysts were developed. No hard data are 
given. Some theoretical studies are reported briefly. (DLC) 


31046 (DOE/EV/03018—T4) Rydberg states in azulene. 
Bouler, D.B. Jr. (Texas Univ., San Antonio (USA)). May 
1981. Contract AS05-76EV03018. 7ip. NTIS, PC A04/MF 
A01. Order Number DE81029135. 

Thesis. 

An analysis of the Rydberg states of azulene was made. This 
analysis involved comparison of various types of spectra. The as- 
signment of the d-Rydbergs of azulene in the literature was con- 
firmed, the p-Rydbergs were assigned, and evidence was presented 
for the intrusion of an s-Rydberg into the So —- S: absorption 
region. The intrusion of the s-Rydberg into the So — S2 absorption 
region was suggested as an explanation for the unique features of 
this spectral region in azulene. 


31047 (DOE/SF/00115—T8) Synthesis of nitramines. 
Final report. Frankel, M.B.; Hill, M.E. (Stanford Research 
Inst., Menlo Park, CA (USA)). 11 Sep 1963. Contract 
AMO03-76SF00115. 9p. NTIS, PC A02/MF AOI. Order 
Number DE81026136. 

Using known procedures, the following nitramines have 
been prepared: 20 g of 1,5-dinitro-3,7-endomethylene-1,3,5,7-tetraza- 
cyclooctane; 5 g of 1-aceto-3,5,7-trinitro-1,3,5,7-tetrazacyclooctane; 
9.5 g of 1,9-dinitroxy-2,4,6,8-tetranitrazanonane; 46 g of 1,9-diace- 
toxy-2,4,6,8-tetranitrazanonane; 7.3 g of 1,7-dinitroxy-2,4,6-trinitra- 
zaheptane; and 42 g of 1,7-diacetoxy-2,4,6-trinitrazaheptane. The ni- 
tramines were purified to a constant melting point by repeated re- 
crystallization. The purity and identity were confirmed by elemen- 
tal analyses. 


31048 Pressure dependence of the structure and proper- 
ties of liquid n-butane. Jorgensen, W.L. (Purdue Univ., West 
Lafayette, IN). Contract W-7405-ENG-48. Journal of the 
American Chemical Society ; 103: No. 16, 4721-4726(12 Aug 
1981). 

The effects of pressure on the structure, thermodynamic 
properties, and conformational equilibrium for liquid n-butane have 
been studied via statistical mechanics simulations at 1, 5000, and 
15,000 atm. Consistent with Raman experiments on lower n-alkanes, 
increased pressure is found to increase the gauche populations in 
liquid n-butane; however, the shift amounts to only a 7% change in 
the population in going from 1 to 15,000 atm at -0.5°C. Various 
computed properties are found to be in very good agreement with 
experimental values including the density, heat of vaporization, and 
compressibility for which the discrepancies are 3, 4, and 10%, re- 
spectively, at 1 atm. The sharpening of the radial distribution func- 
tions reflects increased structure at higher pressure, though the ef- 
fects are not striking in stereoplots even at 15,000 atm. Interesting- 
ly, the energy of liquid n-butane is computed to be lowest at 5000 
atm which is in accord with Bridgman’s observations in 1913 for a 
variety of organic liquids. Overall, a key finding is that the simple 
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Lennard-Jones description of the intermolecular interactions re- 
mains successful over the pressure range studied which represents a 
compression of 33%. 9 figures. 


31049 Solution and solid carbon-13 magnetic resonance 
study of the conformation of 9,10-dihydroanthracene and its 
9,10-methylated derivatives. Dalling, D.K.; Zilm, K.W.; 
Grant, D.M.; Heeschen, W.A.; Horton, W.J.; Pugmire, R.J. 
(Univ. of Utah, Salt Lake City). Contract AC02- 
78ER05006. Journal of the American Chemical Society ; 103: 
No. 16, 4817-4824(12 Aug 1981). 

The ™*C NMR chemical shifts of the 9,10-methylated 9,10- 
dihydroanthracenes have been obtained, both in the traditional 
manner in solution and in the solid state by use of cross polarization 
and magic angle spinning techniques. In addition, the temperature 
dependence of the solution chemical shifts was measured from 
about -70 to 40°C. Chemical shift effects resulting from methyl sub- 
stitution are discussed. A nonlinear-least-squares regression analysis 
was performed on the variable-temperature methy! shift for three of 
the compounds demonstrating unequally weighted conformational 
averaging, and the relevant thermodynamic and chemical shift pa- 
rameters are presented. Both solid and solution spectra indicate ring 
flattening when geminal methyls are present. Furthermore, the 
methyls in the more sterically crowded molecules are in environ- 
ments which differ substantially from those of the simpler mole- 
cules, indicating considerable variety in the conformational features. 


31050 Mechanistic pathways in the catalysis of olefin hy- 
drocarboxylation by rhodium, iridium, and cobalt complexes. 
Forster, D.; Hershmann, A.; Morris, D.E. (Monsanto Co., 
St. Louis, MO). Catalysis Reviews - Science and Engineering ; 
23: No. 1 & 2, 89-105(1981). (CONF-800779—). 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

Carboxylic acids can be synthesized by reacting olefins with 
carbon monoxide and water in the presence of a variety of transi- 
tion metal catalysts. Mechanisms involved in hydrocarboxylation 
reactions are discussed in this paper. The following topics are cov- 
ered: investigation of the route to metal-carbon bond formation 
during rhodium-catalyzed hydrocarboxylation of ethylene; investi- 
gations into the mechanism of the iridium-catalyzed hydrocarboxy- 
lation of olefins; synthesis of reaction intermediates; reactions of the 
catalytically significant iridium complexes; catalytic cycle; and the 
cobalt-catalyzed hydrocarboxylation and hydroesterification of ole- 
fins. (DMC) 


31051 vZ + ws band of 'CF,. Patterson, C.W.; 
McDowell, R.S.; Nereson, N.G.; Begley, R.F.; Galbraith, 
H.W.; Krohn, B.J. (Los Alamos Scientific Lab., NM). Jour- 
nal of Molecular Spectroscopy ; 80: 71-85(1980). 

From a high-resolution diode laser spectrum of cooled 
“2CF,, line assignments in v2 + v4 at 1066.4 cm! have been made 
for tetrahedral subspecies to J = 20, and in many cases to higher J. 
Spectroscopic constants have been obtained from a least-squares fit 
of the Hamiltonian, and the relative intensities of the assigned lines 
have been calculated. The ground- and excited-state rotational con- 
stants, Coriolis constant, and splitting of the F, and F2 vibrational 
substates have the values By = 0.191688 +- 0.000020 cm™', B = 
0.191442 +- 0.000020 cm™', zeta, = 0.3605 +- 0.0002, A = 0.5757 
+- 0.0017 cm~'. The C-F bond length in the ground vibrational 
state is thus rm = 1.31752 +- 0.00007A. The analysis of a combina- 
tion band such as this provides a method of obtaining ground-state 
spectroscopic constants of spherical-top molecules directly from the 
infrared spectrum, without the necessity of measuring weak forbid- 
den transitions. The assignments allow accurate predictions of the 
frequencies emitted by the COs-pumped CF, laser. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 30781 





40 CHEMISTRY 
4005 Photochemistry 


4005 Photochemistry 


31052 (BNL—29842) One-electron reduction product of 
Tris (2,2'-bipyridine)rhodium (III). Creutz, C.; Keller, A.D.; 
Schwarz, H.A.; Sutin, N.; Zipp, A.P. (Brookhaven National 
Lab., Upton, NY (USA)). 1981. Contract AC02-76CHO00016. 
26p. (CONF-8106139—1). NTIS, PC A03/MF AO1. Order 
Number DE81027308. 

From Symposium on inorganic reaction mechanisms; De- 
troit, MI, USA (10 Jun 1981). 

The physical and chemical properties of Rh(bpy)s”* generat- 
ed via flash-photolytic and pulse-radiolytic methods in aqueous so- 
lutions are reported and discussed. The reduction potential (about - 
0.86 V vs SHE) and electron-exchange rate (> = 10°M™~'s~*) for 
the Rh(bpy)s**/Rh(bpy)s** couple suggest the formulation of 
Rh(bpy)s** as the ligand-localized radical ([Rh/sup  III/ 
(bpy)a(bpy~ )]**. By contrast, the ultraviolet-visible absorption spec- 
trum, disproportionation chemistry, and the substitution lability of 
the metal center require that Rh(bpy)s”* have substantial metal-cen- 
tered radical (4d’ Rh(II)) character. 


31053 Theoretical study of excitons in chlorophyll a pho- 

tosystems on a picosecond timescale. Shipman, L.L. (Ar- 
onne National lab., IL). Photochemistry and Photobiology ; 
1: 157-167(1980). 

The creation and decay of singlet excitons in structurally-ex- 
plicit Chl a photosystems were investigated by numerical integra- 
tion of the appropriate Master Equations. The antenna chlorophylls 
were excited by a simulated 6 ps Gaussian light pulse. Positions and 
orientations for the antenna chlorophylls were randomly generated 
within regions whose size and shape were chosen to be appropriate 
for the particles observed in freeze-fractured photosynthetic mem- 
branes. Among the variables considered were chlorophyll concen- 
tration, depth of the trap (i.e. P680 or P700), and the anti Ro pa- 
rameter for Foerster transfer. Among the properties considered 
were antenna fluorescence lifetime; detrapping rates; the instanta- 
neous and integrated quantum yields for antenna fluorescence and 
intersystem crossing; and the instantaneous and integrated quantum 
yields for trap fluorescence, intersystem crossing, and photochemis- 
try. A variety of experimental evidence was used as input to the 
computational model. 5 figures, 2 tables. 


31054 (DOE/ER/10745—1) Charge separation in photor- 
edox reactions. Technical progress report, September 1, 1980- 
July 1, 1981, Kevan, L. (Houston Univ., TX (USA). Dept. 
of Chemistry). Jul 1981. Contract AS05-80ER10745. 25p. 
NTIS, PC A02/MF AO1. Order Number DE81028456. 

During the past eight months it has been demonstrated that 
electron spin echo modulation techniques can be successfully ap- 
plied to the study of structural aspects of photoinduced charge sep- 
aration in micellar systems. It has been shown that the structure of 
sodiium dodecyl sulfate micelles in aqueous solution is retained 
upon rapid freezing to 77K and 4K as well as upon subsequent 
melting at room temperature. This allows the study of electron-nu- 
clear dipolar interactions whici lead to structural information in 
the frozen solutions. The photoionization of tetramethylbenzidine in 
these micellar solutions gives a cation which can be detected by an 
electron spin resonance as well as by electron spin echo techniques. 
The latter method has been used to demonstrate the interaction of 
this cation with water protons in the region of the micelle surface. 
The effect of micelle size on the photoionization efficiency and on 
cation-water interactions has been studied. Addition of various 
metal ion electron acceptors has been shown to exhibit specific ef- 
fects with regard to the enhancement of the photogenerated charge 
separation process in the micelles. This is related to the preferential 
adsorption of certain metal ions at the micelle surface. A new spin 
echo method has been developed for detection of preferential ad- 
sorption of metal ions at a micelle surface and the measurement of 
the fraction that are preferentially adsorbed. Comparison of pho- 
toionization efficiency in anionic, cationic and nonionic micelles has 
been studied. Thus the possibility of obtaining new structural infor- 
mation about the photoinduced charge separation process of mole- 
cules solubilized in micellar system does seem to be realizable by 
utilization of electron spin resonance and electron spin echo meth- 
odology. 
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31055 (DOE/SF/00115—T10) Investigation of anomalous 
radiation-induced electron pulses in organic liquids. Final 
report. Taimuty, S.I. (Stanford Research Inst., Menlo Park, 
CA (USA)). Dec 1967. Contract AM03-76SF00115. 28p. 
NTIS, PC A03/MF A0O1. Order Number DE81026093. 

This report describes further studies of the anomalous radi- 
ation-induced electron pulses first observed in some purified liquid 
paraffins by Samuel, Halliday, Keast, and Taimuty, Science 144, 
839 (1964). Several celis incorporating guard rings and parallel- 
plate or coaxial geometry were used. Liquid paraffins studied were 
n-hexane, n-octane, n-hexadecane, cyclohexane, and n-octacosane. 
Pulses were observed in only one sample of n-octacosane and in 
none of the other materials. The phenomenon could not be reliably 
reproduced in the n-octacosane samples, and attempts to establish 
unequivocally the nature of the phenomenon were unsuccessful. 
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31056 (DOE/EV/04733—T1, pp 29-34) Simulation of 
low-energy electron tracks in water vapor. Zaider, M. Jul 
1981. NTIS, PC A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

A continuous effort is presently under way in our laboratory 
to provide computational capabilities for the calculation of tracks of 
various particles. This article is a progress report describing the in- 
teractions of low-energy electrons in water vapor. Since at this 
stage the codes are still undergoing extensive tests caution should 
be exercised in the interpretation of the preliminary results. Three 
processes are considered for the interaction of electrons with water 
vapor: elastic scattering, ionization, and excitation. At the present 
time, Auger electrons are not considered specifically. 


31057 (ORNL—5726) Radiation chemistry of salt-mine 
brines and hydrates. Jenks, G.H.; Walton, J.R.; Bronstein, 
H.R.; Baes, C.F. Jr. (Oak Ridge National Lab., TN (USA)). 
Jul 1981. Contract W-7405-ENG-26. 73p. NTIS, PC A04/ 
MF AO1. Order Number DE8 1026536. 

Certain aspects of the radiation chemistry of NaCl-saturated 
MgCh solutions and MgCl hydrates at temperatures in the range 
of 30 to 180°C were investigated through experiments. A principal 
objective was to establish the values for the yields of He [G(H2)] 
and accompanying oxidants in the gamma-ray radiolysis of concen- 
trated brines that might occur in waste repositories in salt. We con- 
cluded that G(H2) from gamma-irradiated brine solution into a si- 
multaneously irradiated, deaerated atmosphere above the solution is 
between 0.48 and 0.49 over most of the range 30 to 143°C. The 
yield is probably somewhat lower at the lower end of this range, 
averaging 0.44 at 30 to 45°C. Changes in the relative amounts of 
MgCh and NaCl in the NaCl-saturated solutions have negligible ef- 
fects on the yield. The yield of O2 into the same atmosphere aver- 
ages 0.13, independent of the temperature and brine composition, 
showing that only about 50% of the radiolytic oxidant that was 
formed along with the Hz was present as Oz. We did not identify 
the species that compose the remainder of the oxidant. We conclud- 
ed that the yield of Hz from a gamma-irradiated brine solution into 
a simultaneously irradiated atmosphere containing 5 to 8% air in 
He may be greater than the yield in deaerated systems by amounts 
ranging from 0% for temperatures of 73 to 85°C, to about 30 and 
40% for temperatures in the ranges 100 to 143°C and 30 to 45°C, 
respectively. We did not establish the mechanism whereby the air 
affected the yields of Hz and O2. The values found in this work for 
G(H2) in deaerated systems are in approximate agreement with the 
value of 0.44 for the gamma-irradiation yield of Hz in pure H2O at 
room temperature. They are also in agreement with the values pre- 
dicted by extrapolation from the findings of previous researchers 
for the value for G(H2) in 2 M NaCl solutions at room temperature. 





4147 / ERA VOL. 6, NO. 20 


4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 30009, 31246 


31058 Preparation of labeled aldehydes and ketones from 
enamides. Golding, B.T.; Wong, A.K. (Univ. of Warwick, 
Coventry, England). Angewandte Chemie, International Edi- 
tion in English ; 20: No. 1, 89-90(Jan 1981). 

A convenient, efficient method for preparing '7O-labelled al- 
dehydes and ketones has been found which is based on the hydroly- 
sis of enamides. Advantages are that the precursor enamides are 
easy to prepare and can be stored, the hydrolysis by product is 
easily separated, and pure aldehyde or ketone is readily obtained in 
acceptable yield. (DLC) 


31059 In vitro solubility of yellowcake samples from four 
uranium mills and the implications for bioassay interpreta- 
tion. Eidson, A.F.; Mewhinney, J.A. (Lovelace Foundation 
for Medical Education and Research, Albuquerque, NM 
(USA). Inhalation Toxicology Research Inst.). Health Phys- 
ics ; 39: No. 6, 893-902(Dec 1980). 

The rates of dissolution of uranium product (yellowcake) ob- 
tained from four uranium ore processing mills were determined. 
Thirty-day dissolution experiments were conducted in vitro using 
two solvents: 0.1 M HCl and a simulant of an ultrafiltrate of blood 
serum containing diethylenetriaminepentaacetic acid (SUF + 
DTPA). The samples were characterized using X-ray powder dif- 
fraction and infrared spectroscopic techniques as mixtures of ammo- 
nium diuranate and UsOs. The combined results show that ammoni- 
um diuranate dissolved much more rapidly in either solvent than 
did U3;Os. Dissolution half-times in SUF + DTPA were: ammoni- 
um diuranate approximately equal to 10 hr, Us;Os approximately 
equal to 10* hr. These values are comparable to those derived from 
available human exposure data and suggest that ammonium diuran- 
ate should be included in the Class D solubility category. The per- 
centage of total material present as the more soluble form was 
shown to vary from 26 to 86% in agreement with quantitative in- 
frared analyses. The dissolution results indicate that caution must be 
exercised in the interpretation of bioassay results of workers from 
different uranium mills. 


31060 Method for the preparation of radon-211. Meyer, 
G.J.; Lambrecht, R.M. (to Dept. of Energy). US Patent Ap- 
plication 195,967. 10 Oct 1980. 15p. 

A method is claimed for the production of 7"7Rn which can 
be easily isolated from the target and obtained in high yields. It is 
claimed that the radioisotope *"'Rn can be prepared by the bom- 
bardment of *°Bi with ‘Li particles using the nuclear reaction 
209Bi(7Li,Sn)*"*Rn. The 7"'Rn can be isolated from the target quite 
easily by degassing at elevated temperatures and the radiochemical 
purity of the product is better than 98%. It can thus be used as a 
generator system for 7"! At which is of potential interest in biomedi- 
cal applications. The excitation function for this reaction is about 
from 40 to 60 MeV and the cross section for 7"'Rn production 
reaches 650 mb at 53 MeV producing a saturation yield of 5.5 wCi/ 
nA. 
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31061 (DOE/ER/04169—T1) Rate coefficients of com- 
bustion/fuel conversion reactions by high-temperature photo- 
chemistry. Progress report, September 1, 1980-June 30, 1981. 
Felder, W. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). Jul 1981. Contract AC02-77ER04169. 7p. (COO— 
4169-6). NTIS, PC A0O2/MF AOl. Order Number 
DE8 1027965. 

Reliable kinetic data on isolated elementary combustion reac- 
tions spanning a broad temperature range are required for modeling 
and scaling studies aimed at improving the performance of, and re- 
ducing the pollutant formation from, fossil-fuel burning devices. 
Such data are generally not available. In the present work a new 
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technique, High Temperature Photochemistry (HTP), has been de- 
veloped to provide such data. It combines the technology of the 
High-Temperature Fast-Flow Reactors (HTFFR) we developed to 
study kinetics of metal atom/oxide reactions in the 300 to 1900°K 
range with the flash photolysis technique, which although used 
widely for study of such combustion reactions, has previously been 
limited to studies at or near room temperature. This report dis- 
cusses aspects of a partially complete HTP study on the reaction, 
OH + CsHs — CeHs + H2O in the 600 to 1300°K range, and ini- 
tial work on CHs oxidation by O2 and O atoms. The measurements 
suggest an initial value of ki(T) = (4.2 +- 1.5) x 10°" exp[-(4.0 +- 
0.7) x 108/T], cm* molecule™! s~', in fair agreement with recent re- 
sults obtained elsewhere in the 500 to 1150°K range. 


31062 (DOE/ET/11056—T4) Laser diagnostics in jets 
and flames. Celentano, A.; Lederman, S. (Polytechnic Inst. 
of New York, Farmingdale (USA)). Apr 1981. Contract 
ACO01-78ET11056. 160p. NTIS, PC A0O8/MF AOl1. Order 
Number DE81027621. 

An integrated four component pulsed vibrational Raman 
scattering - one dimensional Laser Doppler Velocimeter scattering 
measurement system is applied to non-reacting and reacting free jet 
flows. Simultaneous, instantaneous, non-intrusive, remote, and at a 
point measurements of velocity, temperature and specie concentra- 
tion - mean value, turbulent intensity and histogram distributions 
are shown. In addition, specie concentration second and third order 
scalar cross-correlation distributions are presented as a measure of 
specie mixing or unmixedness. It is found that many experimental 
parameters needed for theoretical flow modeling can be obtaind by 
this measurement system. A highly implicit numerical code was 
written and applied to model the non-reacting turbulent jet flow. 
Good agreement is shown between the numerical results and ex- 
perimental measurements. The code is extended to model a pre- 
mixed methane-air reacting free jet flow using a one-step global la- 
minar Arrhenius rate chemical source term. It is found that agree- 
ment existed between the numerical solution and experimental 
measurements, but that refinements to the turbluent model and the 
use of a turbulent chemical source term are required to obtain 
better agreement. 


31063 (SAND—81-8230) Fundamental combustion and 
diagnostics research at Sandia. Progress report, January- 
March 1981, Hartley, D.L. (Sandia National Labs., Liver- 
more, CA (USA)). Jun 1981. Contract AC04-76DP00789. 
44p. NTIS, PC A03/MF AO1. Order Number DE81028204. 

The program addresses four categories: (1) detailed chemis- 
try of combustion; (2) fundamental processes associated with la- 
minar and turbulent flames; (3) development of research techniques 
specifically applicable to combustion environments; and (4) oper- 
ation of the user-oriented Combustion Research Facility. The first 
section contains activities in Combustion Research, the second sec- 
tion contains activities in Molecular Physics and Spectroscopy, the 
third section contains activities in Diagnostics Research, and the 
fourth section is concerned with Facility Construction and Oper- 
ation. The results reported in these four sections are either complet- 
ed or at an advanced stage. 
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31064 (AD—338005) Shock motion of YFNB targets. 
Blake, R.E. (Naval Research Lab., Washington, DC 
(USA)). Jun 1956. 30p. NTIS, PC A03/MF AO1. 

The shock-spectrum data obtained on the three YFNB sur- 
face targets of Operation Wigwam are examined and compared 
with two hypotheses as to the relation between parameters of the 
underwater pressure wave and the shock motion in a ship. It was 
found that the shock severity varies approximately in proportion to 
the theoretical upward velocity (the ‘spray-dome velocity’) of the 
free water surface. Certain deviations from full agreement are 
noted. The alternative hypothesis that shock motion is proportional 





42 ENGINEERING 
4202 Facilities And Equipment 


to the ‘shock factor,’ which is correct for ordinary high explosives, 
is found to be in poor agreement. The order of magnitude of shock- 
spectrum velocities was found to agree fairly well with computed 
dome velocities. An analysis of the interaction of a ship's bottom 
plate with a step shock wave shows that the dome velocity hypoth- 
esis is a rough approximation of the correct theory. 


31065 (AD—338012) Bubble phenomena. Hamilton, 
G.R.; Tirey, G.B.; Hanlon, P. (Columbia Univ., New York 
(USA). Coll. of Physicians and Surgeons). Mar 1956. 34p. 
NTIS, PC A03/MF AO1. 

Project 1.4 was to measure the maximum size of the under- 
water explosion bubble and any other bubble size or motion data 
possible. This was to be done with water-displacement meters at 
2000-ft depths located approximately 6000 and 8000 ft from the 
weapon. This measurement was to be made to make possible, when 
combined with knowledge of the energy in the shock wave, the 
calculation of the weapon's total energy yield. 


31066 (DOE/ER/10612—4) Cryostat pressure/tempera- 
ture interactive control operating instruction and control 
logic. Oi, T. (State Univ. of New York, Stony Brook 
(USA)). 15 Jul 1981. Contract AC02-80ER10612. 192p. 
NTIS, PC A09/MF AO1. Order Number DE81028055. 

A FORTRAN program has been written and modified in 
order to make use of a computer for the thermal control of the 
cryostat, the precision measurement of vapor pressure isotope effect 
(VPIE) and VPIE data acquisition, with the emphasis being placed 
on the automatic thermal control of the cryostat by the computer. 
The program is structured so that the operator can access various 
routines which perform specific tasks through interaction with the 
program main from the console terminal. The operating instruction 
and the control logic of the program are explained in full detail. 
The flow chart and the printout on the console terminal of each 
routine are shown. The cryostat was operated to demonstrate how 
excellently the program works by using the program. The fluctu- 
ation of the sample holder temperature was actually able to be kept 
within a few millidegrees for a certain period of time (more than 30 
minutes) fully automatically. The semi-automatic thermal control of 
the cryostat with a routine of the program was proved to be superi- 
or to the fully manual control from the control panel. 


31067 (DOE/ET/11268—T2) Drawing levels standards 
and specifications handbook. Final report. (Skelly and Loy, 
Harrisburg, PA (USA)). Aug 1981. Contract ACOI- 
79ET11268. 106p. NTIS, PC A06/MF AO1. Order Number 
DE8 1027354. 

The handbook discusses the levels of design evolution for an 
R and D project from original conception through prototype test- 
ing to production of the finished product. Sample illustrations and 
drawings are presented illustrating the various levels of design. For 
the various levels of design, specifications are recommended for in- 
clusion in contracts as needed. Sources of technical specifications 
are presented. Drafting standards and the ordering of hard copy 
and microfilmed drawings are discussed. An Appendix is provided 
as a tutorial, with examples, on the types of drawings that can 
make up a drawing package. 


31068 (DOE/EV/04733—T1, pp 14-23) Move of the 
Radiological Research Accelerator Facility to the Nevis Lab- 
oratory of Columbia University. Goldhagen, P.; Rohrig, N.; 
Marino, S.; Hall, E.J.; Rossi, H.H. Jul 1981. NTIS, PC 
A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The Radiological Research Accelerator Facility (RARAF) 
was established in 1967 as a joint enterprise of the Medical Re- 
search Center of Brookhaven National Laboratory (BNL) and the 
Radiological Research Laboratory of Columbia University (RRL) 
to fill the need for an accelerator facility dedicated to radiobiology 
and radiological physics research. It was developed from the 4 MV 
Van de Graaff accelerator that had been the injector for the Cos- 
motron at BNL, and was located in the southern corner of the Cos- 
motron building, where the synchrotron ring had been. In 1977, re- 
sponsibility for management of the facility was transferred to the 
Safety and Environmental Protection Division of BNL, and the 
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space available to RARAF was reduced slightly. Late in 1979, 
BNL decided to dismantle RARAF in order to use all the Cosmo- 
tron building for the Isabelle project. RARAF was saved by the 
decision to give all of its equipment to Columbia University and 
move the facility to the cyclotron building of the University’s 
Nevis Laboratory. This paper is a report on the progress of the 
move and plans for the new facility. 


31069 (HEDL-SA—2301-FP) Electrical penetration 
feedthru for FMEF. Smith, F.C.; Divona, C.J.; Thompson, 
W.M. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1981. Contract AC14-76FF02170. 19p. 
(CONF-810606—90). NTIS, PC A02/MF AOl. Order 
Number DE81027286. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

A new concept was employed in the design of the electrical 
penetration feedthru for the Fuels and Materials Examination Fa- 
cility (FMEF). Prototype units were fabricated and successfully 
tested. The new design provides a significantly larger number of 
connections, is much simpler, and is more economical compared to 
existing feedthru. 


31070 (K/SUB—7821/X03/1) Moment-rotation charac- 
teristics of column base plate to foundation connections. Ste- 
phenson, J.M.; Tarpy, T.S. Jr. (Oak Ridge National Lab., 
TN (USA); Vanderbilt Univ., Nashville, TN (USA). School 
of Engineering). 30 Jan 1981. Contract W-7405-ENG-26. 
167p. NTIS, PC A08/MF AOl. Order Number 
DE8 1027685. 

This study concerns itself with the experimental investiga- 
tion of connections between steel columns and concrete foundations 
which are conventionally classified as pinned. This implies that a 
bending moment cannot be transferred between the column and 
foundation. Five pairs of pinned connections and one type of 
moment resisting or fixed connection were tested. Each connection 
was tested in both the major and minor axis of bending of the con- 
nection column. The objectives of the tests reported herein were to 
determine and quantify the moment-rotation characteristics of 
pinned connections. The connection or specimen selection, speci- 
men preparation, test set-up, equipment and instrumentation, the 
test procedure, and the specimen behavior are described herein. 
Moment-rotation curves are presented for each specimen as well as 
recommended rotational spring constants for these connections. 
From the results of this investigation, it may be concluded that the 
pinned connections tested offer a degree of fixity which should not 
be ignored when evaluating existing structures under lateral loads 
for compliance with current building codes. The use of the rota- 
tional spring constants presented in this report should enable a 
more realistic analysis of structures, and, hopefully, prevent unwar- 
ranted modifications of existing structures to bring them within 
compliance with current requirements. 


31071 (LA-UR—81-2343) Pressure measurements of non- 
planar stress waves. Carlson, G.H.; Charest, J.A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 24p. (CONF-810931—1). NTIS, PC A02/MF 
AO1. Order Number DE8 1028729. 

From 1. symposium on gages and piezoresistive materials; 
Archon, France (29 Sep 1981). 

Measuring the pressure of non-planar stress waves using thin 
piezo-resistive gages requires correcting for induced strain parallel 
to the sensing elements. A technique has been developed that per- 
mits such measurements, making use of a dual element gage. One 
element, Manganin, is sensitive to stress both parallel and perpen- 
dicular to the sensing element; the other element, Constantan, is 
primarily sensitive to stress parallel to the sensing element. The 
change in resistance in the Constantan element is thereby used to 
correct for the strain effect parallel to the Manganin element axis. 
Individual and combined Manganin and Constantan elements were 
subjected to controlled gas gun impact tests in the pressure and 
strain ranges of 0 to 50 kbar and 0 to 7%, respectively. From 
planar wave tests, the piezoresistivity of Constantan was found to 
be positive but negligible in comparison with Manganin. From 
combined stress and strain environments, the compression and ten- 
sion strain factors of Constantan were found to be constant and 
equal to 2.06. The strain factors of Manganin were found to in- 
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crease from 1.2 to 2.0 asymptotically in the range of 0 to 3% strain. 
It was experimentally demonstrated that, because of the closeness 
of their strain factors, the Manganin-Constantan dual element gage 
could be used in the differential recording mode to yield pressure 
directly. In this mode the gage is a strain compensating gage. Ana- 
lytical techniques have also been developed for more accurate 
strain compensation. 


31072 (SAND—81-0728C) Electrooptic shutter devices 
utilizing PLZT ceramic wafers. Thornton, A.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 7p. (CONF-810810—T3). NTIS, P 
A02/MF AO1. Order Number DE81025470. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

Optical transparency was achieved in lead zirconate-titanate 
ferroelectric ceramics by substituting moderate amounts of the ele- 
ment lanthanum (8 to 12%) for lead. These compositions exhibit the 
quadratic (Kerr) electrooptic effect. The excellent optical qualities 
of these materials (designated PLZT) has permitted the practical 
utilization of their electrooptic properties in a number of devices. 
All of these devices utilize the classic Kerr cell arrangement. A 
PLZT wafer with optical axis oriented at 45° with respect to the 
axes of polarization is sandwiched between crossed polarizers. Ap- 
plication of an electric field via an interdigital array of electrodes 
on opposing wafer surfaces forces the PLZT material into a tetra- 
gonal state with the resulting induced birefringence proportional to 
the square of the applied electric field. Hence, the electrooptic 
wafer provides a retardation of light so that a component is passed 
by the second crossed polarizer to achieve an ON or open state. 
Maximum transmission is achieved when the retardation is half- 
wave. Shutter devices developed by Sandia and those in continuing 
development are described with respect to operational characteris- 
tics and physical configuration. The devices range in size from very 
small apertures of 50 um x 2 mm with center-to-center repeat di- 
mensions of 125 jum - to very large - apertures of 15.2 cm in single 
pieces and mosaics with apertures of 15.2 cm x 20.3 cm. Major ef- 
forts have centered on shutter development for the protection of 
aircrew from eye-damaging weapon effects. Other devices are also 
described which: provide eye protection for welders, protect vidi- 
con tubes, function as page composers for holographic memories 
serve as large aperture photographic shutters, provide stereoscopic 
three-dimensional TV displays, and serve as data links in a fiber- 
optic transmission path. 


31073 (UCID—19095-81) CADD/M project review: Jan- 
uary 1981. Crowe, R.A. (Lawrence Livermore National 
Lab., CA (USA)). 30 Jan 1981. Contract W-7405-ENG-48. 
22p. NTIS, PC A02/MF AO1. Order Number DE81027438. 

The Computer-aided Design, Drafting/Manufacturing 
(CADD/M) Project and its current status are reviewed. The 
Project's history is reviewed and its present programmatic impact is 
discussed. The investment to date (including FY 1981) is reported 
along with maintenance costs. Some user activities are also re- 
viewed. The Programs receiving the majority of the benefits are 
Nuclear Design (ND), Military Applications (MA), and Nuclear 
Test Programs. In general the benefits include increased design/ 
drafting personnel productivity, reductions in design turn-around 
time, and improved design quality and documentation. Each Divi- 
sion does, however, receive slightly different benefits because of 
different missions and operations. State-of-the-art technology that 
may impact planning is noted and the status of the research and de- 
velopment efforts is presented. The report concludes with the latest 
plan for further implementation of CAD/CAM technology. 


31074 (UCRL—53094) Applications of systems theory to 
structural analysis. Weaver, H.J. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). Jul 1981. 
Contract W-7405-ENG-48. 57p. NTIS, PC A04/MF AOl1. 
Order Number DE81028496. 

The transfer function model of a structure can be used to 
predict the response motions of the structure resulting from either a 
single loading or combination of loading, or forcing, conditions or a 
combination of the two. The use of transfer function models has 
two main advantages. First, because the models are used in con- 
junction with frequency domain, or Fourier, analysis techniques, 
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tremendous computational efficiency via the fast Fourier transform 
(FFT) algorithm is possible. Second, a model can be constructed 
directly from data obtained by simple vibrational tests performed 
on a structure. 


31075 Unique test capabilities at Sandia National Labo- 
ratories. Bushnell, J.C.; Bickel, D.C. Journal of Environmen- 
tal Sciences ; 24: No. 3, 11-14(May 1981). 

A comprehensive testing capability has evolved at Sandia 
National Laboratories over the last three decades. This capability is 
primarily dedicated to obtaining test response data to substantiate 
analytical methods employed at the Laboratories. Unique instru- 
mentation and data transmission techniques have been developed to 
recover test data. Emphasis has been placed on expeditious process- 
ing of test results for correlation with the analytical processes. Nu- 
merous facilities address the general environments of acceleration, 
climate, shock, and vibration. Nondestructive testing includes 
acoustic emission detection, laser holography, ultrasonics, and radi- 
ography. More specific testing exists in the fields of aerodynamics, 
materials characterization, radiation effects, and energy research. 
Much of the capability is classical and can be found with degrees of 
similarity at other laboratories. However, there are certain unique 
testing capabilities that have been developed to satisfy special re- 
quirements. The unique testing facilities described include: rocket 
sled tracks for ballistics tests and impact tests; aerial cable facilities 
for free-drop tests of payloads up to 3000 Ib from heights up to 600 
ft.; explosives testing facilities; large centrifuges; equipment for sim- 
ulating heating conditions such as reentry heating; a lighting simu- 
lator; and an electromagnetic environment simulator. (LCL) 


31076 (USC—113P-64) Invariant imbedding, iterative lin- 
earization and multistage countercurrent processes VI. Com- 
plex distillation column and multipoint boundary-value prob- 
lem. Lee, E.S. (University of Southern California, Los An- 
geles (USA). t. of Electrical Engineering). Sep 1973. 
Contract AT03-76ER70019. 19p. NTIS, PC A02/MF AOl1. 
Order Number DE8 1026646. 

A complex distillation column problem is formulated as a 
multipoint boundary value problem in difference equations. It is 
shown that this nonlinear multipoint boundary value problem can 
be solved easily by the quasilinearization technique. With very 
rough initial approximations, only ten iterations are needed to 
obtain a four digit accuracy in concentrations. The advantage of 
this approach is that complex column can be solved in essentially 
the same way as simple column with approximately the same com- 
putation requirements. 
31077 Reciprocating pellet press. Jones, C.W. (to Dept. 
of Energy). US Patent 4,260,349. 7 Apr 1981. Filed date 7 
Jan 1980. vp. 

A machine for pressing loose powder into pellets using a 
series of reciprocating motions has an interchangeable punch and 
die as its only accurately machines parts. The machine reciprocates 
horizontally between powder receiving and pressing positions. It 
reciprocates vertically to press, strip and release a pellet. 


31078 Method of measuring heat influx of a cryogenic 
transfer system. Niemann, R.C.; Zelipsky, S.A.; Rezmer, 
R.R.; Smelser, P. (to Dept. of Energy). US Patent Applica- 
tion 201,947. 29 Oct 1980. 12p. 

A method is provided for measuring the heat influx of a 
cryogenic transfer system. A gaseous phase of the cryogen used 
during normal operation of the system is passed through the 
system. The gaseous cryogen at the inlet to the system is tempered 
to duplicate the normal operating temperature of the system inlet. 
The temperature and mass flow rate of the gaseous cryogen is 
measured at the outlet of the system, and the heat capacity of the 
cryogen is determined. The heat influx of the system is then deter- 
mined from known thermodynamic relationships. 


31079 Apparatus and method for maintaining low tem- 
peratures about an object at a remote location. Steyert, W.A. 
Jr.; Overton, W.C. Jr. (to Dept. of Energy). US Patent Ap- 
plication 202,041. 29 Oct 1980. 13p. 

The disclosure is directed to an apparatus and method for 
maintaining a body at cryogenic temperatures at a remote location 
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such as down a borehole for an extended period of time. A housing 
contains a body comprising a material having a high specific heat at 
cryogenic temperatures such as between about 2 and 15 K. The 
body contains an orifice for containing an instrument or instruments 
operable at superconducting temperatures. The apparatus is pre- 
cooled at the surface and lowered into a borehole to a desired 
depth, such as 2 to 3 miles. The instruments are operated, and the 
apparatus withdrawn, the material of the body maintaining the very 
low temperatures at which the instrument(s) operate for a sufficient 
period of time at the remote or downhole location. The material 
may comprise a rare earth compound, such as Gd2Os, Gd2Ses, 
Gd202S8 or GdAIO;. Monoclinic and C-phase gadolinium oxides 
work well. A low temperature is maintainable at a remote location 
for several hours. 


31080 Passive ice freezing-releasing heat pipe. Gorski, 
A.J.; Schertz, W.W. (to Dept. of Energy). US Patent Appli- 
cation 191,611. 29 Sep 1980. 14p. 

A heat pipe device has been developed which permits com- 
pletely passive ice formation and periodic release of ice without re- 
quiring the ambient temperature to rise above the melting point of 
water. This passive design enables the maximum amount of cooling 
capacity to be stored in the tank. 


31081 Assessment of accident thermal testing and analy- 
sis procedures for radioactive materials shipping package. 
Pope, R.B.; Yoshimura, H.R.; Hamann, J.E.; Klein, D.E. 
(Sandia Lab, Albuquerque, NM). American Society of Me- 
chanical Engineers, [Paper] ; No. 80-HT-38, 1-9(Jul 1980). 

Currently, Type-B packages for transporting radioactive ma- 
terials are required by regulations to survive exposure to an engulf- 
ing 30-min, 800 C thermal source. This requirement is specified as a 
test, but allowances are provided to permit the requirement to be 
met by analyses. Various test methods, including pool fires and fur- 
naces, are used when testing of packages is desired. The exposure 
of packages to pool fires, with and without wind deflectors and/or 
transportation vehicle structure is reviewed. Specific test data ob- 
tained with lead-shielded casks in open pool fires in both the United 
States and Japan are used to assess fire source temperatures, nonun- 
iformities, wind effects and convective and radiative coefficients. 15 
refs. 


31082 Normal stress effects in viscoelastic fluid lubrica- 
tion. Christensen, R.M. (Lawrence Livermore Lab., CA); 
Saibel, E.A. Journal of Non-Newtonian Fluid Mechanics ; 7: 
63-75(1980). 

Non-Newtonian flow effects are evaluated in a slider-bearing 
configuration. The material model taken is that of the Coleman- 
Noll second-order fluid. An explicit result is given for the portion 
of the bearing load supported by the non-Newtonian normal stress- 
es as well as that portion resulting from the usual lubrication theory 
(Newtonian effect). Particular attention is given to the non-Newto- 
nian effect of a high-polymer additive applied to a Newtonian base 
stock. The non-Newtonian effect has a particular dependence on 
the bearing geometry as well as a dependence on the relaxation 
time of the additive and the amount by which the additive increases 
the viscosity. The strength of the non-Newtonian effect is asessed 
in realistic conditions of bearing operation. We find that under cer- 
tain conditions the non-Newtonian effect could provide a signifi- 
cant load-supporting capability. However, with slight changes in 
the conditions of the bearing operation, the non-Newtonian load 
support is negligible. These results are interpreted and qualified 
with respect to the limitations of the second-order theory, which 
does not include shear thinning effects. 


31083 (ORNL-tr—4752) Holding amount of refrigerant 
in refrigeration system. Otaki, T.; Yoshii, T. Translated from 
Reito ; 50: No. 574, 597-598, 614-615(1975). 9p. NTIS, PC 
A02/MF A0O1. Order Number DE81025088. 

The procedure for the prediction of charge amount of refrig- 
erant in refrigerating system is presented. The hold up in two-phase 
region of evaporator and condenser is determined by adopting 
Hughmark’s_ correlation, which, compared with Lockhart- 
Martinelli’s correlation or other correlation, appears to agree better 
with experimental result. The availability of this technique is 
shown, as examples, in the following cases: design technique for re- 
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ducing the charge amount of refrigerant, which enhances the reli- 
ability of the refrigeration system; elimination of the refrigerant 
charge unbalance on heating and cooling of heat pump air-condi- 
tioner; and volume of accumulator and receiver can be determined, 
by estimating the distribution of refrigerant in the refrigeration 
system. 


4203 Lasers 


REFER ALSO TO CITATION(S) 30993, 31490 


31084 (AD—871960) Cooling systems studies for neody- 
mium doped glass and YAG lasers. Final technical report Jan- 
Dec 69. Woodard, R.S.; Kendall, P.J.; Fagin, K.W. (Martin 
Marietta Aerospace, Orlando, FL (USA)). Mar 1970. Con- 
tract F33615-69-C-1329. 297p. NTIS, PC Ai3/MF AOI. 

An analytical evaluation of a variety of techniques was per- 
formed for cooling laser cavities and for rejecting heat from laser 
systems. Advantages, disadvantages, and unique areas of applicabil- 
ity for each technique were summarized to provide criteria for the 
design of a laser cooling system. Seven liquid coolants were tested 
in a dynamic cooling loop closely simulating an actual laser system. 
Those coolants showing the best performance were further tested 
for changes in thermophysical properties and compatibility with 
cooling system materials. 


31085 (AD—916433) Plasma-parameter measurements in 
transverse hollow-cathode discharges. Final technical report 
Nov 70-Jan 73. Olson, R.A.; Nordlund, D.R. (Systems Re- 
search Labs., Inc., Dayton, OH (USA)). Oct 1973. Contract 
F33615-71-C-1168. 99p. NTIS, PC AO5/MF AO1. 

A primarily experimental investigation of transverse hollow- 
cathode discharges was conducted to obtain detailed knowledge of 
the microscopic plasma properties of fundamental importance in 
gaseous laser action. Spherical probes (0.15 to 0.32 mm diam) were 
used to measure the plasma properties within a slotted hollow cath- 
ode for various gases as a function of pressure, current, radial posi- 
tion, and tube diameter. The primary diagnostic tool employed was 
the Langmuir-probe second-derivative technique. A harmonic 
second-derivative system was used to obtain probe data. 


31086 (AD-A—090840) Thallium mercury laser develop- 
ment, Final report 1 Feb 1979-31 Jan 1980 on phase 2. Liu, 
C.S.; Feldman, D.W.; Pack, J.L. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center). 17 Apr 1980. Contract N00014-78-C-0131. 18p. 
NTIS, PC A02/MF AOl1. 

The major effort was to perform definitive gain meas- 
urements on discharge-excited T1-Hg laser mixtures and to demon- 
strate T1Hg laser output at 459 micrometers if the gain measure- 
ment indicated that laser tests were warranted. Gain and absorption 
measurements of the discharge containing high densities of mercury 
(3 x 10 to the 19th power cm -3) and thallium (6 x 10 to the 16th 
power cm -3) were undertaken. No transient gain was observed 
within the TiHg* excimer band at 459 nm; on the contrary, a 
strong absorption from Hg2* molecules in this region was detected. 


31087 (AD-A—091012) Electron impact of laser media. 
Final scientific report, 15 June 1979-14 June 1980. Golden, 
D.E. (Oklahoma Univ., Norman (USA). Dept. of Physics 
and Astronomy). 14 Aug 1980. 72p. NTIS, PC A04/MF 
AOl. 

The experimental program is aimed at an understanding of 
the physics necessary for the design of lasers which are excited by 
electron impact. Electron impact excitation cross sections, optical 
branching ratios of the subsequent decays, excited state lifetimes, 
polarization of radiation, collisional deactivation, and energy trans- 
fer rates are measured. Cross sections for the excitation of fine 
structure levels and alignment and orientation parameters are also 
measured. 
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31088 (AD-A—091125) Effects of the current distribution 
on the characteristics of the semiconductor laser with a chan- 
neled-substrate planar structure. Interim report. Chen, C.Y.; 
Wang, S. (California Univ., Berkeley (USA). Electronics 
Research Lab.). Aug 1980. Contract F49620-79-C-0178. 31p. 
NTIS, PC A03/MF AOl1. 

Effects of the current distribution along the junction plane 
on the lateral and longitudinal mode behaviors of the semiconduc- 
tor laser with a channeled-substrate planar (CSP) structure are in- 
vestigated experimentally and theoretically. A new laser structure 
of the double-current-confinement CSP type, which has two elec- 
trodes for pumping and only one channel for stimulated emission 
(TEPOSE), was employed for this study. Current distribution pro- 
file of this laser can be varied by changing the relative strength of 
the current in each electrode. Experimental results showed that an 
asymmetric current profile can degrade the fundamental-lateral 
mode operation. A theoretical model based on phase-locked two- 
mode excitation was deveoped to account for the far-field pattern 
of a TEPOSE laser with only one electrode excited. It is also found 
that nonuniform excitation over the lasing mode can lead to multi- 
longitudinal mode, probably due to nonuniformity in the quasi- 
Fermi level separation. The present study demonstrates the impor- 
tance of symmetric and uniform current distribution in designing se- 
miconductor lasers. 


31089 (AD-A—-091296) Development and analysis of 
closed cycle circulator elements. Final report 31 Jul 978-31 
May 1980 . Shih, C.C.; Karr, G.R.; Perkins, J.F. (Alabama 
Univ., Huntsville (USA). School of Science and Engineer- 
ing). May 1980. Contract DAAK40-78-C-0219. 326p. NTIS, 
PC A15/MF AO1. 

A series of experiments with various flow rates of laser gas 
and coolants under several levels of energy inputs has been con- 
ducted on the Army Closed Cycle Circulator for pulsed EDL to 
collect sufficient data for flow calibration and coefficient determi- 
nation. Verification of the theoretical models depicting the func- 
tions of the heat exchangers in maintaining the thermal balance in 
the flow through the steady and transient states are made through 
comparison with results of the experimental analysis. 


31090 (AD-A—091407) Unidirectional composites as 
electrodes/preionization sources for CO? TEA lasers. Doctor- 
al thesis. Wax, S.G. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA)). Dec 1979. 222p. NTIS, PC A10/ 
MF AOl1. 

Transverse Excited Atmospheric (TEA) CO: lasers offer im- 
provements over low pressure CO: lasers, but efficient operation at 
atmospheric pressure is often difficult to achieve. The purpose of 
this research was to examine the feasibility of using unidirectional 
oxide metal composites grown at the Georgia Institute of Technol- 
ogy to obviate the problems of high pressure CO2 laser operation. 
The research was divided into two areas. In the first, Gd2O3-Ce2Os- 
Mo and UO2-W composites were examined for use directly as elec- 
trodes in COz2 lasers. Using discharge apparatus similar to that used 
for CO, lasers, the discharge characteristics from polished and ex- 
posed pin composite electrodes were examined. The results of the 
cathode fall tests indicated that cathode fall for every composite 
electrode tested was higher than for the aluminum standard. No 
significant advantage with the composite electrodes at high pres- 
sure was observed. In the second phase of the research, low volt- 
age field emitters (LVFE) were examined as a preionization source 
for the discharge. These emitters were prepared using thin film 
techniques from the UO2-W composites. In this phase, field emis- 
sion at atmospheric pressure, the control of a discharge by field 
emission and the survivability of the LVFE structure at high pres- 
sure were all considered. 


31091 (AD-A—091795) Neutron and gamma radiation ef- 
fects on GaaLaS laser diodes. Final report. Ackerman, H.; 
Walsh, T.E. Jr. (Air Force Weapons Lab., Kirtland AFB, 
NM (USA)). Aug 1980. 83p. NTIS, PC AO5/MF AOl1. 

The effects of two kinds of radiation on the performance of 
double heterojunction al gallium-arsenide (AlGaAs) laser 
diodes were investigated. One set of diodes received neutron radi- 
ation in a nuclear reactor; another set was exposed to gamma radi- 
ation from a cobalt-60 source. Each set contained two types of 
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lasers, an RCA C30127 and a Laser Diode Laboratories LCW-10, 
both designed to operate continuously at room temperature. At 
neutron fluences of 10 to the 14th power n/sq cm, both types of 
diodes showed significant decreases in power output and external 
quantum efficiency, and increases in threshold current. There was 
no significant change in bias voltage versus forward current or in 
spectral composition of the light outputs at neutron fluences up to 
10 to the 15th power n/sq cm. Under gamma radiation, the C30127 
laser exhibited rapid degradation. A dosage of 10 to the 4th power 
rad(Si) reduced the output power by half. Threshold current, effi- 
ciency, and intensity distribution were all adversely affected. The 
damage factor at constant voltage was 1.5 x 10 to the minus 7th 
power rad to the minus 1 power. The LCW-10 performance im- 
proved to a dosage of 10 to the 6th power rad(Si) before degrada- 
tion began. After 10 to the 8th power rad(Si), power output was 
still comparable to preirradiation values. Beam characteristics were 
not appreciably altered. The damage factor at constant voltage was 
4x 10 to the minus 8th power rad to the minus 1 power. 


31092 (DOE/SF/90025—T1) Infrared-frequency conver- 
sion. Final technical report, 10 March 1976-30 September 
1977. McNair, R.E.; Klein, M.B. (Hughes Research Labs., 
Malibu, CA (USA)). Nov 1977. Contract AC03-76SF90025. 
25p. NTIS, PC A02/MF A01. Order Number DE81026074. 

The purpose of this program was to develop frequency con- 
version techniques that could efficiently generate new infrared wa- 
velengths suitable for isotope separation, starting with presently 
available molecular lasers. The approach is nonlinear mixing in 
cryogenic liquids using third-order difference frequency mixing. 
The general concepts of third-order nonlinear mixing have been 
demonstrated for gaseous molecular media, but until recently, have 
not been considered for liquid media in the infrared. The principal 
wavelength region in the infrared of interest for isotope separation 
is near 16 wm with an alternative region near 8.6 zm. Four-wave 
mixing of the type 2a; - wz in liquid CO at 77°K with an output 
wavelength of 8.64 4m was demonstrated. For the two-photon res- 
onant third-order process, a nonlinear susceptibility of absolute 
value chi = 6.2 x 10~'* esu was measured. For a pure liquid CO 
medium and a total input power of 460 kW, the highest observed 
efficiency was eta = 6.2 x 10~*. The studies indicate four-wave 
mixing as a reasonable and promising alternative to existing meth- 
ods (i.e., nonlinear crystals, tunable semiconductor diode lasers, and 
optical parametric oscillators) for generating sigmals in the 8.6 
regime. (WHK) 


31093 (PB—81-800583) Metal vapor lasers. 1964-October 
1980 (citations from the NTIS Data Base). Report for 1964- 
October 1980, Reimherr, G.W. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Nov 1980. 214p. 
NTIS PC NO1/MF NO1. 

The bibliography of Federally-funded research cites studies 
on metal atom, metal dimer, and metal ion lasing, as well as metal 
vapor generators for lasers. Studies on optical pumping, tuning de- 
vices, and excitation are included. Sodium, cesium, copper, and 
mercury vapor lasers are discussed, as well as their use in the visi- 
ble and ultraviolet regions. (This updated bibliography contains 207 
citations, 33 of which are new entries to the previous edition.) 


31094 (PB—81-850752) Carbon monoxide lasers. January 
1976-August 1980 (citations from the International Aerospace 
Abstracts Data Base). Report for January 1976-August 1980. 
Sassi, W.V. (New England Research Application Center, 
Storrs, CT (USA)). Oct 1980. 217p. NTIS PC NO1/MF 
NOl. 


The citations in this bibliography cover high-power efficient 
electrically-excited carbon monoxide lasers, carbon monoxide gas- 
dynamic laser measurements, methods to increase the efficiency of 
sealed CO lasers, methods of vibrational kinetics and applications to 
CO lasers, characteristics of pulsed CO lasers, and investigations of 
parametric relations for steady-state CO lasers. Solar-pumped CO 
lasers for space power transmission are also included in this bibliog- 
raphy. (Contains 300 citations.) 
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31095 (PB—81-850760) Carbon monoxide lasers. June 
1976-August 1980 (citations from the Energy Data Base). 
Report for June 1976-August 1980. Sassi, W.V. (New Eng- 
land Research Application Center, Storrs, CT (USA)). Oct 
1980. 226p. NTIS PC NO1/MF NOI. 

The citations in this bibliography cover high-power efficient 
electrically-excited carbon monoxide lasers, carbon monoxide gas- 
dynamic laser measurements, methods to increase the efficiency of 
sealed CO lasers, methods of vibrational kinetics and applications to 
CO lasers, characteristics of pulsed CO lasers, and investigations of 
parametric relations for steady-state CO lasers. Solar-pumped CO 
lasers for space power transmission are also included in this bibliog- 
raphy. (Contains 244 citations.) 


31096 Temperature dependence of the rate constants for 
three-body quenching reactions in the KrF* laser system. 
Klimek, D.; Hsia, J.C. (Avco Everett Research Laboratory, 
Inc., Everett, Massachusetts 02149). Journal of Applied Phys- 
ics ; 52: No. 8, 5361-5364(Aug 1981). 

The KrF* and KrF* fluorescence emissions from e-beam 
excited F,/Kr/Ar mixtures were measured over the temperature 
range of 315°—420 °K, at total densities of 1, 2, and 3 amagat. 
These data were used in conjunction with kinetic model calcula- 
tions to evaluate the temperature dependence of three-body 
quenching reactions of the type: KrF*+R-+M-—-RKrF*+M, 
where RequivalentAr, Kr, and MequivalentAr, Kr. The decrease in 
the three-body rates with increasing temperature deduced from the 
experimental data, agrees to within 15% of that calculated by using 
classical phase-space theory. 


31097 Theory and scaling of KrF lasers with distributed 
element pulse forming networks. Greene, A.E.; Tallman, 
C.R.; Willis, W.L.; Brau, C.A. (Los Alamos Scientific Lab., 
NM). Proceedings of the Internaional Conference on Lasers ; 
211-218(1979). 

Our theoretical model of transverse discharge KrF lasers has 
been improved and extended to examine the performance of KrF 
lasers with distributed element circuits (transmission line energy 
storage). The model simultaneously integrates the time dependent 
circuit equations, the kinetic equations for the important atomic and 
molecular species and electrons, and the equations describing the 
growth of the spontaneous and stimulated emission. The model has 
been calibrated against a broad data base, including several pulse 
forming network (PFN) designs and generally good agreement has 
been achieved with measured discharge voltage and current traces 
and timing and magnitude of stimulated emission. The model has 
been used to study the scaling of these lasers in terms of pressure 
and input energy. In addition, at present, modifications are under- 
way to increase the flexibility of the PFN portion of the computer 
rogram. Improvements in the efficiency of these devices by PFN 
modification will be discussed. 


31098 Inhomogeneously pumped stimulated Raman scat- 
tering. Eimerl, D. (Univ. of California, Livermore). Con- 
tract W-7405-ENG-48. Proceedings of the Internaional Con- 
ference on Lasers ; 333-338(1978). 

The parametric theory of stimulated Raman scattering in- 
volving waves with spatial and temporal inhomogeneities is intro- 
duced. The method is simple, intuitive, and describes many coher- 
ent phenomena. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 30649, 31078, 31083 


31099 (DOE/ET/12438—T2) Resume of HTFS computer 
programs. Beckmann, R.B. (ENSCI, Inc., College Park, MD 
(USA)). 15 Feb 1979. Contract AC22-78ET12438. 34p. 
NTIS, PC A03/MF AO1. Order Number DE81025809. 

Available computer programs, developed by Heat Transfer 
and Fluid Flow Service (HTFS) for the design/evaluation of indus- 
trial heat transfer equipment and/or systems are reported. HTFS is 
jointly operated by the United Kingdom Atomic Energy Authority 
and the National Engineering Laboratory in Scotland. Fifteen pro- 
grams are listed with explanatory notes on the uses, input data re- 
quirements, output, and program background. (LCL) 
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31100 (EPRI-NP—1917) Characteristic and linear disper- 
sion analyses of the RETRAN two-velocity model. Interim 
report. Eide, S.; Hughes, E.D. (Energy, Inc., Idaho Falls, 
ID (USA)). Jul 1981. 95p. NTIS, PC AOS/MF AO1. Order 
Number DE81903811. 

Mathematical properties of the RETRAN two-velocity two- 
phase flow model have been analyzed. The characteristic roots 
were determined numerically for a wide range of flow conditions. 
Regions of real characteristics (hyperbolicity) and complex charac- 
teristics have been identified. The sound speeds were also obtained 
from the characteristics. A linear dispersion analysis of the full 
compressible RETRAN two-velocity model has not yet been suc- 
cessful. However, the groundwork for such an analysis has been 
laid. Results for incompressible two-phase flow models indicate that 
interphase friction can have a damping effect on the system re- 
sponse to perturbations. 


31101 (K/CSD/TM—38) AMICON: a multi-model inter- 
pretative code for two-phase-flow instrumentation with uncer- 
tainty analysis. Teague, J.W. II. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). Aug 1981. Contract W-7405-ENG- 
26. 53p. NTIS, PC A04/MF AOl. Order Number 
DE81028119. 

AMICON is an interpretative code designed to calculate 
mass fluxes and mass flux standard deviations, as well as certain 
other fluid physical properties. Several models are used to compute 
mass fluxes and uncertainties since some models provide more reli- 
able results than others under certain flow situations. The program 
was specifically prepared to compute these variables using data 
gathered from spoolpiece instrumentation on the Thermal-Hydrau- 
lic Test Facility (THTF) and written to an Engineering Units (EU) 
dataset. 


31102 (PB—81-801177) Shear flow: liquids. 1964-October 
1980 (citations from the NTIS Data Base). Report for 1964- 
October 1980. Habercom, G.E. Jr. (National Technical In- 
formation Service, Springfield, VA (USA)). Dec 1980. 
227p. NTIS PC NO1I/MF NO1. 

Shear flow and stresses are studied for a number of liquid 
forms such as water, lubricants, polymers, liquified gases, and liquid 
metals. The studies relate to hydrodynamics, elastohydrodynamics, 
magnetohydrodynamics, fluerics, rheology, acoustics, and oceano- 
logy. Some of the subjects include cavitation, jets, mixing, stratifi- 
cation, ultrasonics, capillary flow, blood circulation, sedimentation, 
wake, injection, liquid-gas interactions, and pipe and channel flow. 
Other topics cover drops, surface flow, nonnewtonian fluids, liquid 
crystals, hydraulic fluids, and layers. Theoretical aspects, math- 
ematical models, equations of motion, computer programs, measure- 
ment technology, and empirical relationships are included. Materi- 
als on the atmosphere are wind shear, as well as drag reduction by 
polymers which is documented in a separate bibliography, are ex- 
cluded. (This updated bibliography contains 218 citations, 9 of 
which are new entries to the previous edition.) 


31103 (PB—81-801185) Shear flow: general studies. 1965- 
October, 1980 (citations from the NTIS Data Base). Report 
for 1965-Oct 80. Habercom, G.E. Jr. (National Technical 
Information Service, Springfield, VA (USA)). Dec 1980. 
309p. NTIS PC NO1/MF NO1. 

General aspects of fluid shear in laminar and turbulent flow 
are discussed. Companion bibliographies contain materials on shear 
flows in specific gases and liquids. The present discussions cover 
boundary layer dynamics, layers, stratified flow, stresses, ducts, 
pipes, channels, mixing, bursts, magnetohydrodynamics, viscosity, 
and oscillation. References are made to separation and reattach- 
ment. Wind tunnel modeling and flat plate characteristics are de- 
scribed, including mathematical models, computerized simulation, 
theory, equations of motion, anemometry, numerical analysis, and 
stability. Data are given on wall flow, wake, heat transfer, pressure 
gradients, and similar topics. Wind shear has been excluded. (This 
updated bibliography contains 300 citations, 15 of which are new 
entries to the previous edition.) 
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31104 Efficient numerical solution of the nonlinear in- 
verse heat conduction problem. Beck, J.V.; Litkouhi, B.; St. 
Clair, C.R. Jr. (Mich State Univ, East Lansing). American 
Society of Mechanical Engineers, [Paper| ; No. 80-HT-3, 1- 
7(Jul 1980). 

The nonlinear inverse heat conduction problem is the calcu- 
lation of surface heat fluxes and temperatures utilizing measured in- 
terior temperatures in opaque solids possessing temperature-variable 
thermal properties. The most widely used numerical method for 
this problem was developed by Beck. The new procedure present- 
ed herein reduces the number of computer calculations by a factor 
of three or four. The general heat conduction model utilized per- 
mits treatment of various geometries, energy sources and fin effects. 
The numerical procedure is illustrated for finite differences but the 
basic concepts are also applicable to the finite element method. 17 
refs. 


31105 Heat transfer from internally heated hemispherical 
pools. Gabor, J.D.; Cassulo, J.C.; Ellison, P.C. (Argonne 
Natl Lab, Ill). American Society of Mechanical Engineers, 
[Paper] ; No. 80-HT-16, 1-7(Jul 1980). 

Experiments were conducted on heat transfer from internally 
heated ZnSO,.-H2O pools to the walls of hemispherical containers. 
This experimental technique provides data for a heat transfer 
system that has to date been only theoretically treated. Three dif- 
ferent sizes of copper hemispherical containers were used: 240, 280, 
and 320 mm in diameter. The pool container served both as a heat 
transfer surface and as an electrode. The opposing electrode was a 
copper disk, 50 mm in diameter located at the top of the pool in the 
center. The top surface of the pool was open to the atmosphere. 12 
refs. 


31106 Boiling heat transfer and critical heat flux in heli- 
cal coils. Jensen, M.K.; Bergles, A.E. (Univ of Wis, Milwau- 
kee). American Society of Mechanical Engineers, [Paper] ; No. 
80-HT-49, 1-10(Jul 1980). 

Subcooled critical heat flux (CHF) degradation in coils, rela- 
tive to straight tubes, increases with mass velocity and ratio of tube 
diameter to coil diameter (d/D). Quality CHF is enhanced and in- 
creases with d/D; CHF initially increases with increasing mass ve- 
locity but decreases after a maximum is reached. Operational prob- 
lems can occur if a coiled tube is operated with low subcooling or 
quality near the inlet and high quality near the exit. 29 refs. 


31107 Finite element method for the analysis of heat 
transfer in composites of highly-conducting and insulating ma- 
terials. Ahrens, F.W.; Sererciyan, M. (Argonne Natl Lab, 
Ill). American Society of Mechanical Engineers, [Paper] ; No. 
80-HT-106, 1-7(Jul 1980). 

A modification of the two-dimensional finite element heat 
transfer analysis method is presented that is specifically oriented 
toward the solution of problems involving composite constructions 
consisting mainly of insulating material, which are given structural 
rigidity by the use of strong, thin (but highly-conductive) materials. 
In the proposed method, the large regions of insulating material are 
covered with two-dimensional elements, but the thin conductors are 
modeled with one-dimensional elements. The advantages of the 
method are illustrated by means of an example problem of practical 
significance. 10 refs. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 30473, 30541, 31070, 31075 


31108 Eddy current inspection tool. Petrini, R.R.; Van 
Lue, D.F. (to Dept. of Energy). US Patent Application 
201,946. 29 Oct 1980. 18p. 

A miniaturized inspection tool, for testing and inspection of 
metal objects in locations with difficult accessibility, which com- 
prises eddy current sensing equipment with a probe coil, and associ- 
ated coaxial coil cable, oil energizing means, and circuit means re- 
sponsive to impedance changes in the coil as effected by induced 
eddy currents in a test object to produce a data output signal pro- 
portional to such changes. The coil and cable are slideably received 
in the utility channel of the flexible insertion tube of a fiberoptic 
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scope. The scope is provided with light transmitting and receiving 
fiberoptics for viewing through the flexible tube, and articulation 
means for articulating the distal end of the tube and permitting 
close control of coil placement relative to a test object. The eddy 
current sensing equipment includes a tone generator for generating 
audible signals responsive to the data output signal. In one selected 
mode of operation, the tone generator responsive to the output 
signal above a selected level generates a constant single frequency 
tone for signalling detection of a discontinuity and, in a second se- 
lected mode, generates a tone whose frequency is proportional to 
the difference between the output signal and a predetermined se- 
lected threshold level. 


31109 Non-intrusive ultrasonic liquid-in-line detector for 
small diameter tubes. Piper, T.C. (to Dept. of Energy). US 
Patent Application 190,303. 24 Sep 1980. 12p. 

An arrangement for detecting liquids in a line, using non-in- 
trusive ultrasonic techniques is disclosed. In this arrangement, four 
piezoelectric crystals are arranged in pairs about a 0.078 inch o.d. 
pipe. An ultrasonic tone burst is transmitted along the pipe, be- 
tween crystal pairs, and the amplitude of the received tone burst 
indicates the absence/presence of liquid in the pipe. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 30647 


31110 (UCID—19165) Electronic engineer's design sta- 
tion user's guide. Magnuson, W.G. Jr.; Shectman, R.M.; 
Hatfield, L.; Willett, G.W.; Loomis, H.H. Jr. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1981. Contract 
W-7405-ENG-48. 7ip. NTIS, PC A04/MF AOl. Order 
Number DE81023578. 

This guide is a description of how the Design Station is used 
to enter a designer's sketch on the minicomputer-based interactive 
graphics system. Schematic construction, component placement, 
output control, and save/restore of designs are all described in 
detail. The interactive graphics menu options are described and an 
explanation of their actions is given. 


31111 Analytical and numerical studies of foilless diodes. 
Jones, M.E.; Mostrom, M.A.; Thode, L.E. (Intense Particle 
Beam Theory Group, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). W-7405-ENG-36. Journal 
of Applied Physics ; 52: No. 8, 4942-4949(Aug 1981). 

The generation of intense annular beams by foilless diodes is 
studied through analytic equilibrium models and particle-in-cell sim- 
ulation. In the high-voltage regime, the foilless diode operates 
below the space-charge limit and the impedance is nearly independ- 
ent of the voltage. The current density is proportional to the cur- 
rent and to the square of the external magnetic field. From a kinetic 
theory equilibrium model, the beam scattering angle is found to be 
inversely proportional to the diode voltage, external magnetic field 
strength, and cathode radius. The predicted scaling is in good 
agreement with the simulation results. Criteria for adiabatic expan- 
sion and cooling of the beam, supported by simulation results, have 
also been considered. 


31112 Method of controlling switching of a multiphase 
inductor-converter bridge. Fuja, R.E.; Kustom, R.L. (to De- 
partment of Energy). US Patent 4,245,287. 13 Jan 1981. 
Filed date 28 Feb 1979. vp. 

PAT-APPL-016037. 

In an inductor-convertor circuit for transferring electrical 
energy between a storage coil and a load coil using a storage thyr- 
istor bridge, a load thyristor bridge, and a set of commutating ca- 
pacitors, operation is improved by a method of changing the rate of 
delivery of energy in a given direction. The change in rate corre- 
sponds to a predetermined change in phase angle between the load 
bridge and the storage bridge and comprises changing the phase of 
the bridge by two steps, each equal to half the predetermined 
change and occurring 180* apart. The method assures commutation 
and minimizes imbalances that lead otherwise to overvoltages. 
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31113 Semiconductor with protective surface coating and 
method of manufacture thereof. Hansen, W.L.; Haller, E.E. 
(to Dept. of Energy). US Patent Application 188,436. 19 
Sep 1980. 36p. 

Passivation of predominantly crystalline semiconductor de- 
vices is provided for by a surface coating of sputtered hydrogenat- 
ed amorphous semiconductor material. Passivation of a radiation 
detector germanium diode, for example, is realized by sputtering a 
coating of amorphous germanium onto the etched and quenched 
diode surface in a low pressure atmosphere of hydrogen and argon. 
Unlike prior germanium diode semiconductor devices, which must 
be maintained in vacuum at cryogenic temperatures to avoid dete- 
rioration, a diode processed in the described manner may be stored 
in air at room temperature or otherwise exposed to a variety of en- 
vironmental conditions. The coating compensates for pre-existing 
undesirable surface states as well as protecting the semiconductor 
device against future impregnation with impurities. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 29929, 29930, 30466, 30467, 30468, 30500, 
30503, 30504, 30520 


31114 (BNL—29303) Portland cement as a regenerable 
sorbent for the removal and recovery of SO, in the fluidized- 
bed combustion of coal. Steinberg, M.; Yoo, H.J.; McGau- 
ley, P.J. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1981. Contract AC02-76CHO00016. 38p. (CONF- 
8105106—1). NTIS, PC A03/MF AOl. Order Number 
DE81027304. 

From Governor's conference on expanding the use of coal; 


Am, NY, USA (21 May 1981). 
A sorbent which solves most of the problems for the remov- 


al of sulfur in the Fluidized Bed Combustion (FBC) of Coal has 
been developed. The sorbent is based on the use of calcium silicate 
which is contained in commercial grade Portland cement. The 
Portland cement is hydrated and agglomerated in a drum type pel- 
letizer to form particles in the size range required for operating 
FBC units. These are subsequently cured and dried into hard dura- 
ble pellets which can be directly used in the FBC. Pellet formation 
is a low energy process. Laboratory measurements have been ob- 
tained on the rate and capacity of absorption of SO» using simulat- 
ed combustion gases. The sulfated cement pellets have also been re- 
generated to reform the sorbent and produce a concentrated SO2 
gaseous stream. In the overall process, the SO. will be reduced to 
sulfur for disposal or for market use. The cement sorbent has been 
put through more than 10 cycles of absorption and regeneration 
with little loss of reactivity. Laboratory attrition studies indicate 
minimal loss of sorbent (less than 3% per cycle). The sorbent is ef- 
fective up to a temperature of over 1000°C in FBC, which would 
significantly improve the overall power production efficiency of 
the plant. Portland Cement Type III (PC IID) sorbent can readily 
remove 90% of the sulfur from a high sulfur (4%) coal. Thermody- 
namic and laboratory pressurized TGA tests indicate that PC III 
will be effective in pressurized fluidized bed combustion (PFBC) 
units since the sulfation rate is not decreased under higher CO, par- 
tial pressures compared to limestone. The equilibrium concentration 
of SO2 on regeneration of PC III is much higher than for lime- 
stone. Another important advantage of Portland cement sorbent is 
that it is produced under quality controlled conditions and is not 
subject to the variability of natural deposits of limestone with re- 
spect to composition, reactivity and capacity for SO2 removal. 


31115 (DOE/ET/13152—7) Measuring and modeling 
solids movement in a large, cold fluidized bed test facility. 
Seventh quarterly report, April 1-June 30, 1981. Fitzgerald, 
T.J.; Mrazek, R.V.; Crane, S.D. (Oregon State Univ., Cor- 
vallis (USA). Dept. of Chemical Engineering). Jun 1981. 
Contract AC01-79ET13152. 16p. NTIS, PC A02/MF AOl1. 
Order Number DE81026283. 

Progress in developing improved driving and measuring cir- 
cuits for a magnetic flow meter for measuring the movement of 
solids in a cold fluidized bed test facility is reported. Refinements in 
the amplification circuit resulted in higher gain capability and an 
extremely low noise-to-signal ratio. A measuring probe containing 
the new drive circuit coils was tested at varying solid flow rates. 
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The output signal versus magnetic-solids mass flux was nearly 
linear. An 18 x 18-in fluidized bed which will use this instrumenta- 
tion has been constructed. (LCL). 


31116 (DOE/MC/14110—177) Alexandria Fluidized Bed 
Process Development Unit cold mode testing. Annual report, 
March 1980-February 1981. (BENMOL Corp., Alexandria, 
VA (USA)). 1981. Contract AC21-80MC14110. 48p. NTIS, 
PC A03/MF A0O1. Order Number DE81027371. 

The objectives of the current test program include validation 
of predictions from the Massachusetts Institute of Technology Coal 
AFBC System Model, experimental studies supporting AFBC proc- 
ess development, and the collection of transient data for process 
control studies. This Annual Report summarizes activities and cor- 
responding results during the period from March 1980 to February 
1981. Primary activities included: checkout of the process develop- 
ment unit (PDU); cold mode testing aimed at the collection of fluid 
mechanics data; initiation of MIT Model validation using cold 
mode test results; preparations for subsequent hot mode testing; and 
various support activities. During cold mode testing, sulfated lime- 
stone was fluidized with air at temperatures ranging from 80 to 
500°F in the 3’ x 3’ (nominal) size PDU. This report contains a 
highly condensed summary of cold mode test results. Hot mode op- 
eration was limited to training, maintenance, and equipment shake- 
down tests. MIT Model predictions tested include: slumped bed 
height, minimum fluidizing velocity, expanded bed height, and gas 
dispersion coefficient. In all cases, there were large discrepancies 
between the model predictions and corresponding experimental re- 
sults. Other results obtained included solids size distribution and 
particle size profiles in the bed. No transient process data was col- 
lected due to hardware problems with the computerized Data Ac- 
quisition System. Hot mode testing and validation of the MIT 
Model will continue in the future. Current plans include tests of 
heat transfer, combustion efficiency, and sulfur retention. Chemical 
and physical analysis of solids samples from the Georgetown Uni- 
versity Fluidized-Bed Boiler Plant was initiated. 


31117 (DOE/METC/RI—188) High-temperature meas- 
urements of alkali levels in an experimental 6-inch AFBC. 
Anderson, R.J.; Grimm, U.; Romanosky, R.R. (Department 
of Energy, Morgantown, WV (USA). Morgantown Energy 
Technology Center). Feb 1981. 15p. NTIS, PC A02/MF 
A01. Order Number DE8 1023632. 

Alkali metals (K and Na) were measured with an on-line 
atomic emission (AE) spectrometer in the effluent stream of a 6- 
inch diameter atmospheric fluidized-bed combustor (AFBC). In an 
effort to simulate the performance of a pressurized fluidized-bed 
combustor (PFBC), the AFBC was operated at 1650°F and dolo- 
mite was used for the bed material. Pittswick coal was burned 
during the tests. The on-line AE unit monitored a representative 
fraction of the effluent stream. The sample stream was provided by 
a specially designed sample system with the inlet port located in the 
freeboard of the FBC. The sample system was fabricated of Hastal- 
loy X and could be heated up to 1200°F. In order to control the 
size of particles in the sample stream, the sample system contained 
a cyclone designed to have a cut-off diameter of 10 ym. Flow 
through the sample system was regulated by controlling the pres- 
sure of the freeboard from 0 to 20 inches of water. In all tests (even 
when coal was not being burned in the FBC) a ratio of K to Na of 
about 3 to 1 was observed. This ratio was verified by analysis of 
aerosol samples for Test 6 (coal and dolomite feed). However, con- 
centrations of alkali as determined by analysis of aerosol samples 
for Test 6 were about an order of magnitude higher than those 
measured by the AE unit. Alkali levels (K and Na) on the order of 
10 ppM were measured on the sample stream. 


4220 Underground Engineering 


31118 Design of special performance bits utilizing syn- 
thetic diamond cutters. Huff, C.F.; McFall, A.L.; St. Clair, 
J.A. Dallas, TX; American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers, Inc. (1978). 10p. 

From 53. annual conference and exhibition of the Society of 


Petroleum Engineers of AIME; Houston, TX, USA (1 Oct 1978). 
A new technique (diffusion bonding) for attaching synthetic, 
polycrystalline diamond cutters to drill bits has been developed by 
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Sandia Laboratories with funding from the Department of Energy. 
To test the diffusion bonding technique and some new bit design 
concepts, Sandia is designing several types of special performance 
bits utilizing synthetic diamond compacts. Two all-compact bits, a 
hybrid diamond-compact/roller-cone bit, and two coring bits are 
being built for testing in laboratory and field environments. A spe- 
cial coring bit designed to operate with a pressure coring system 
and to be cleaned and cooled with a small quantity of low-invasion 
coring fluid is undergoing drilling tests. One configuration of the 
downhole replaceable chain drill utilizes synthetic diamond cutters 
at the pivot point, while a second configuration utilizes these cut- 
ters exclusively. This paper describes the design of each bit and 
presents the results of recent drilling tests. Design and testing phi- 
losophy are reviewed and plans for future design revisions and test- 
ing are described. 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 30044 
4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 29896, 29915, 30501 


31119 (PB—81-801284) Air pollution control using parti- 
cle filtration. 1964-November 1980 (citations from the NTIS 
Data Base). Report for 1964-November 1980. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, 
VA (USA)). Dec 1980. 136p. NTIS PC NO1/MF NOI1. 

The citations discuss technology, equipment design and per- 
formance, ultrafiltration, and size distribution factors. Aerosol and 
dust filtration are included. Studies on electrostatic precipitators 
have been excluded. (This updated bibliography contains 229 cita- 
tions, 56 of which are new entries to the previous edition.) 


31120 Denitrification of combustion gases. Yang, R.T. 
(to Dept. of Energy). US Patent Application 195,543. 9 Oct 
1980. 17p. 

A method for treating waste combustion gas to remove the 
nitrogen oxygen gases therefrom is disclosed wherein the waste gas 
is first contacted with calcium oxide which absorbs and chemically 
reacts with the nitrogen oxide gases therein at a temperature from 
about 100° to 430°C. The thus reacted calcium oxide (now calcium 
nitrate) is then heated at a temperature range between about 430° 
and 900°C, resulting in regeneration of the calcium oxide and pro- 
duction of the decomposition gas composed of nitrogen and nitro- 
gen oxide gas. The decomposition gases can be recycled to the cal- 
cium oxide contacting step to minimize the amount of nitrogen 
oxide gases in the final product gas. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 30078, 30079, 30080, 30081, 30082, 30083, 
30084, 30085, 30086 


31121 (EGG-CS—5351) Manual for the program CASLE: 
cycle analysis and second-law evaluation. Madsen, W.W.; 
Bogue, J.L.; McMurtrey, C.D.; Richlen, $S.L. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Apr 1981. Contract ACO7- 
761D01570. 262p. NTIS, PC A1l2/MF AO1. Order Number 
DE8 1027487. 

This report serves as a user’s manual and also describes the 
computer program CASLE, which models and analyzes Rankine 
and Brayton cycle systems with regenerator, superheat, and super- 
critical cycle options. The code has a state point option that will 
describe any cycle for which the values of pressure and tempera- 
ture at each state point are known. The code generates the required 
’ thermodynamic properties internally using only a few input con- 
stants for fluids that are either internal to the code or external to 
the code. This report also contains an equation summary and equa- 
tion derivation section as well as code listing and code variable 
definitions. The program version presented is written in Dartmouth 
BASIC Language and intended for use with the Tektronix 4052 
computer. 
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43 PARTICLE ACCELERATORS 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


31122 Means for the focusing and acceleration of parallel 
beams of charged particles. Maschke, A.W. (to Dept. of 
Energy). US Patent Application 189,990. 23 Sep 1980. 35p. 

Apparatus for focusing beams of charged particles compris- 
ing planar arrays of electrostatic quadrupoles. The array may be as- 
sembled from a single component which comprises a support plate 
containing uniform rows of poles. Each pole is separated by a hole 
through the plate designed to pass a beam. Two such plates may be 
positioned with their poles intermeshed to form a plurality of qua- 
drupoles. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 30075, 31112, 31136, 31253 


31123 (UCRL—53148) Stress calculations for RTNS-il 
50-cm targets. Schumacher, B.J.; House, P.A. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1981. Contract 
W-7405-ENG-48. 33p. NTIS, PC A03/MF AOl. Order 
Number DE81028498. 

Structural calculations made during design of a 50-cm target 
for the Rotating Target Neutron Source (RTNS-II) are detailed. 
The limited ability of the current.23-cm diameter target to dissipate 
the additional beam power required for a yield increase from 2 x 
10** to 4 x 10% neutrons/second has resulted in the need for a 
larger target. The stresses of several design configurations for a 50- 
cm target were calculated. The stress contours that would occur in 
several different target designs with and without various types of 
structural reinforcement that reduce stress and deflection are pre- 
sented. 


31124 (UH—511-203-75) EMI coordinate fitting. Peters, 
M.W. (Hawaii Univ., Honolulu (USA). Dept. of Physics 
and Astronomy). Sep 1975. Contract AC03-76ER00511. 
25p. NTIS, PC A02/MF AO1. 

The External Muon Identifier (EMI) developed by the Uni- 
versity of Hawaii-Lawrence Berkeley Laboratory collaboration for 
use with the Fermi National Accelerator Laboratory 15’ hydrogen 
bubble chamber consists of a layer of dense absorbing material fol- 
lowed by a layer of multiwire proportional chambers (MWPC). 
One algorithm developed for the reduction of the data recorded by 
the EMI to yield x-y coordinates of particle penetrations through 
the sensitive plane is described. 


31125 (UCRL-Trans—11696) Nuclear effort in Argenti- 
na: the TANDAR project. Bernaola, O.A. Translated from 
Interciencia ; 6: No. 2, 93-99(Mar 1981). 23p. NTIS, PC 
A02/MF A0O1. Order Number DE81027178. 

A complete description of the tandem accelerator facility 
being built for the Atomic Energy Commission of Argentina is 
given. Specifications are given for the ion source and injector 
system, the accelerator, the magnetic analyzer, the pressure tank, 
the SF, handling system, the buildings, the experimentation areas, 
control room and data collection room. A brief comment is made 
about experimental programs to be undertaken. (GHT) 


4304 Storage Rings 


31126 (DOE/ER/10759—1) construction and mainte- 
nance of SUNY facilities at the National Synchrotron Light 
Source. Progress report, 1 October 1980-30 September 1981. 
Bigeleisen, J.; Coppens, P.; Stephens, P. (State Univ. of 
New York, Albany (USA). Research Foundation). 1981. 
Contract AC02-80ER10759. 20p. NTIS, PC A02/MF AO1. 
Order Number DE81027855. 

The research program for the SUNY group is described, in- 
cluding beamline construction, equipment acquisitions, synchrotron 
experiments performed by group members, and interaction with the 
BNL staff. (GHT) 
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4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 30059, 31113, 31124, 31207, 31423 


31127 (DOE/ER/10550—2) CCNY collaboration with 
BNL in R and D for ISABELLE detectors. Technical prog- 
ress report, November 1, 1980-June 10, 1981. Lindenbaum, 
S.J. (City Coll., New York (USA)). 1981. Contract AC02- 
79ER10550. 2p. NTIS, PC A02/MF AOl1. Order Number 
DE81027963. 

The difference in ionization loss of particles as a function of 
their velocity is widely used as a technique to identify the particles. 
The ionization loss in gas samples an order of magnitude smaller 
than previously investigated was studied. In order to do this, new 
techniques were developed which use a longitudinal drift ionization 
detector and fast analog to digital conversion techniques which 
allow one to effectively slice a piece of track into very small sam- 
ples by electronic means using a small prototype chamber. It was 
demonstrated that this technique can substantially improve the mass 
resolution capability of gas particle detectors, and was shown that 
only a rather coarse analog to digital converter (ADC) resolution is 
required to capture all the information needed with the truncated 
mean sampling method employed to determine the relative energy 
loss. These new developments can substantially increase the sensi- 
tivity of particle separation by ionization measurements via gas par- 
ticle detectors. A larger ten-layer prototype is now being tested 
which will optimize the design for a large type of test chamber 
which could then be utilized to design actual experimental measur- 


ing equipment. 


31128 (DOE/EV/04733—T1, pp 67-82) Microdosimetry 
of ‘>I and **1Am using a non-metallic wall-less proportional 
counter. Kliauga, P.; Rossi, H.H. Jul 1981. NTIS, PC Al4/ 


MF AOl. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Most of the work on photon spectra has been at energies > 
200 keV, and all of the data using proportional counters have made 
use of counters with steel electrode structures. The presence of 
stainless steel wires ordinarily used in counter construction may se- 
riously distort the lineal energy spectra of photons having energies 
of —20 to 100 keV. The distortion results from the fact that the 
photoelectric cross-section will in this energy region be much 
higher for the steel structures than for the low-z tissue-equivalent 
plastic or gas. The higher energy photoelectrons emitted by the 
steel wires produce a slowing-down spectrum in the vicinity of the 
collecting volume which is, on the average, too energetic. In order 
to investigate the magnitude of this distortion, we have constructed 
an entirely non-metallic wall-less proportional counter, built wholly 
of low-z materials. This counter is expected to be especially valua- 
ble for the accurate microdosimetric specification of !°I and other 
low energy x-rays. This paper includes measurements on both high 
and low energy photons, an examination of changes in spectra with 
depth in tissue for '*I and an interpretation of results. Comparison 
with previous work using conventional wall-less counters is also in- 
cluded. 


31129 (DOE/EV/04733—T1, pp 83-87) Microdosimetry 
in the nanometer region. Biavati, M.H.; Rossi, H.H.; Goldha- 

gen, P. Jul 1981. NTIS, PC A1l4/MF AOl1. 
In Radiation physics, biophysics and radiation biology. Prog- 

ress rt, October 1, 1980-September 30, 1981. 
perimental work on the grid avalanche chamber has been 
continued. Several aspects of problems related to chamber oper- 
ation, in particular the efficiency, have been investigated. These in- 
clude a study of background and noise fluctuations with an effort 
to decrease and stabilize them, an effort to decrease light leaks, and 
an effort to determine if the light measured by the photomultiplier 
tube comes from the gas itself or from the scintillator. Work was 
also done on measuring coincidences between the solid state detec- 
tor (which registers alpha particle traversals of the chamber) and 
the photomultiplier tube output, since all of the necessary electron- 
ics have finally been obtained. A study of the shape of equipoten- 
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tials in the detector region was undertaken and also an apparatus 
was developed to apply thin coatings in a vacuum system. 


31130 (DOE/EV/04733—T1, pp 88-101) Nanodosi- 
metry. Kliauga, P.J. Jul 1981. NTIS, PC Al4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The experiment designed to measure ionization distributions 
in small volumes simulating tissue regions on the order of nano- 
meters in linear; dimension has been termed nanodosimetry. The 
fundamental idea in this experiment is to separate the relatively 
high pressure region (of the order of several Torr) in which ions 
are formed, called the ion chamber, from the high vacuum region 
containing a particle detector such as a channeltron (pressures typi- 
cally —10~° Torr) by a vacuum-tight shutter mechanism. This tech- 
nique eliminates the need for differential pumping provided that the 
high vacuum pump speed is sufficient to keep pressures near 1075 
Torr with the shutter operating. Ions formed during the shutter 
opening time are than pulled into the high vacuum detection region 
through a one-millimeter diameter hole by an applied electric field, 
and are further accelerated to the channeltron by the potential on 
the front detecting surface of the channeltron. New hardware has 
replaced much of the old which has been found to be inadequate. 
The acquisition of this hardware, often a lengthy procedure in 
itself, along with the competition of other microdosimetric projects 
for time has slowed the progress of this nanodosimetry project. 
However, the major components are now in place and have been 
tested. Some data have been taken and these preliminary results 
seem to indicate that the experiment may well be a viable technique 
for measuring ionization distribution in very small volumes. 


31131 (DOE/EV/10402—T1) Positron-ring system using 
one-dimensional Anger-type detectors. Progress report, July 
1, 1980 - July 1, 1981. Muehllehner, G.; Colsher, J.G. 
(Pennsylvania Univ., Philadelphia (USA)). Jul 1981. Con- 
tract AC02-80EV10402. 16p. NTIS, PC A02/MF AOl1. 
Order Number DE81027309. 

The electronic processor electronics for a high-speed Anger- 
type scintillation camera was designed. A bar camera consisting of 
a 2 in. x 2 in. x 20 in. long sodium iodide scintillation crystal and 
ten photomultipliers was assembled and tested together with the 
processor electronics. For this purpose, the digital output of the bar 
camera was interfaced to a microprocessor-controlled memory ca- 
pable of expansion to a system with as many as six bar cameras in a 
hexagonal ring. Results achieved so far indicate a spatial resolution 
of 15 mm FWHM and count rates up to 900,000 counts per second. 


31132 (LA—8893-MS) Optics of mass separator I. Bales- 
trini, S.J. (Los Alamos Scientific Lab., NM (USA)). Jul 
1981. Contract W-7405-ENG-36. 43p. NTIS, PC A03/MF 
A01. Order Number DE81028242. 

The ion optics of an existing mass separator are documented. 
The elctrostatic and magnetic stages are analyzed theoretically, 
both separately and in combination, by paying particular attention 
to the ion trajectories, the linear and angular magnifications, and 
the dispersion. The possibility of converting the magnet into a tun- 
able unit by means of current-carrying elements in the gap is dem- 
onstrated. The feasibility of correction coils constructed from print- 
ed circuit board is shown. 


31133 (LA-UR—81-2283) Spectrometric properties of 
crystals for low-energy x-ray diagnostics. Barrus, D.m.; 
Blake, R.L.; Felthauser, H.; Fenimore, E.E. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 10p. (CONF-810651—4). NTIS, PC A02/MF AOI1. 
Order Number DE81028763. 

From 1981 topical conference on low-energy X-ray diagnos- 
tics; Livermore, CA, USA (8 Jun 1981). 

Quantitative diagnostics of fusion and astrophysical plasmas 
require knowledge of crystal spectrometric properties. To provide 
more reliable and versatile diagnostics of plasma conditions, in- 
creasingly accurate knowledge of crystal spectrometric properties is 
becoming necessary. A summary is presented of the following ac- 
curately measured parameters for the crystals KAP, RbAP, TIAP, 
NH,AP, NaAP, ADP, and EDDT: the interplanar spacing of 
atoms; the angle correction for normal and anomalous dispersion 
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that is required for application of the Bragg formula; the thermal 
expansion coefficient near room temperature for commonly used 
planes; and the integrated coefficient of reflection. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 31091 


31134 (HEDL-SA—2171) Comparative gamma radiation 
and temperature induced effects in SiO., MgO, and ALOs in- 
sulated instrument cables. Cannon, C.P. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). May 1980. 
Contract AC14-76FF02170. 4p. (CONF-801103—62). NTIS, 
PC A02/MF AO1. Order Number DE81026502. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The relative errors caused by the effects of gamma radiation 
and temperature, two unavoidable conditions occurring within the 
in-vessel environment of a reactor, have been investigated for SiOz, 
MgoO, and AlOs insulated instrument cables. The data indicates 
that SiO, insulated cable possesses higher insulation resistance and 
is less affected by induced background currents under the combined 
effects of gamma radiation and temperature. Tests conducted both 
in a test reactor and in a “Co gamma irradiation facility suggest 
that the low compaction density of SiO. cable minimizes the ex- 
traneous effect of gamma radiation on output signals of self 
powered neutron detectors and other instrument cables. 


31135 (LA-UR—81-2135) Radiation-induced transient ab- 
sorption in optical fibers. Looner, L.D.; Turquet de Beaure- 
gard, G.; Lyons, P.B.; Kelly, R.E. (Los Alamos Scientific 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 18p. 
NTIS, PC A02/MF A0O1. Order Number DE81028742. 

Transient absorption in optical fibers has been studied with 
emphasis on fast absorption components. Radiation damage was in- 
duced with a Febetron 706 electron accelerator, modified to deliver 
an electron pulse width of 1.1 ns. Dye lasers were synchronized to 
the accelerator to provide a light pulse through the fiber during the 
radiation pulse. The output light pulse was detected with a biplanar 
vacuum photodiode. Four scope traces were used on each electron 
pulse to monitor the Febetron output, the input drive pulse, and 
two records of the output pulse on two sweep speeds. Detailed data 
were acquired for times less than 100 ns after irradiation. An insu- 
lated enslosure was used to vary fiber temperature from -30°C to 
+ 250°C. Several fibers were studied with emphasis on ITT T303 
PCS fiber. Data were acquired at 600 and 850 nm. Theoretical 
modeling of the data is presented. 


31136 (SAND—81-1578C) Photon-electron correlation in 
the laboratory testing of electronic components. Part II: beam 
conditioning and diagnostics. Posey, L.D.; Beezhold, W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 104p. (CONF-810388—1). 
NTIS, PC A06/MF A0O1. Order Number DE81026606. 

From AWRE/SNLA/DNA joint conference; Aldermaston, 


UK (6 Mar 1981). 
The work described covers the Sandia National Laboratories 


(SNL) contributions to an experimental investigation performed 
jointly with the Defense Nuclear Agency (DNA) and the United 
Kingdom's Atomic Weapons Research Establishment (AWRE). 
The objectives of this experimental program were: (1) to determine 
the limitations (if any) of using electrons to simulate the effects of 
high dose rate flash x-ray irradiations for TREE studies, (2) to de- 
velop and demonstrate the diagnostic testing techniques to allow 
item (1) to be undertaken, and (3) to demonstrate the use of suitable 
dosimetry techniques for high total dose/dose-rate irradiations. 


31137 (SAND—81-1680C) Effect of gate oxide thickness 
on the radiation hardness of silicon-gate CMOS. Nordstrom, 
T.V.; Gibbon, C.F. (Sandia National Labs., Livermore, CA 
(USA)). 1981. Contract AC04-76DP00789. 24p. (CONF- 
810707—7). NTIS, PC A02/MF AOl. Order Number 
DE81027202. 

From IEEE conference on nuciear science and space radi- 
ation; Seattle, WA, USA (21 Jul 1981). 
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Significant improvements have been made in the radiation 
hardness of silicon-gate CMOS by reducing the gate oxide thick- 
ness. The device studied is an 8-bit arithmetic logic unit designed 
with Sandia's Expanded Linear Array (ELA) standard cells. De- 
vices with gate oxide thicknesses of 400, 570 (standard), and 700 A 
were fabricated. Irradiations were done at a dose rate of 2 x 10° 
rads (Si) per hour. N- and P-channel maximum threshold shifts 
were reduced by 0.3 and 1.2 volts, respectively, for the thinnest 
oxide. Approximately, a linear relationship is found for threshold 
shift versus thickness. The functional radiation hardness of the full 
integrated circuit was also measured. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 29809, 30044, 30565, 31016, 31030, 31071, 
31109, 31115, 31154, 31334, 31351 


31138 (DOE/EV/04733—T1, pp 24-28) ?*1Am irradia- 
tor. Zaider, M. Jul 1981. NTIS, PC Al4/MF AO1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

This report describes an alpha-source irradiator designed and 
built in this laboratory for the irradiation of cells in culture dishes 
where the LET distribution of particles traversing the cells should 
have minimal spread. ***Am was chosen as the best source capable 
to satisfy these needs. In addition, **'Am is a good compromise be- 
tween the a energy (5.5 MeV) and its half-life (458 years). The 
alpha source (plated on a flat surface, 11 x 11 cm) is placed in 
vacuum. A mylar window separates the vacuum chamber from the 
irradiated dish. A honeycomb collimator is placed on the source 
such that the quality of the a energy spectrum is improved. During 
irradiation the dish is rotated continuously in order to insure uni- 
form exposure over the dish. 


31139 (LA—8653) Automated controlled-potential coulo- 
meter for plutonium determination. Hollen, R.M.; Jackson, 
D.D. (Los Alamos Scientific Lab., NM (USA)). May 1981. 
Contract W-7405-ENG-36. 43p. NTIS, PC A03/MF A011. 
Order Number DE81028087. 

The automated controlled-potential coulometer for the deter- 
mination of plutonium described in this report is the second in a 
series of automated instruments designed to determine plutonium 
and uranium contents in nuclear fuel cycle materials. The measure- 
ment precision of the instrument is 0.1% relative standard deviation 
at the 5-mg plutonium level. A highly selective method of analysis 
was developed, involving reduction of plutonium to Pu(IID) in a 5.5 
M hydrochloric acid-0.015 M sulfamic acid electrolyte; oxidation of 
diverse ions, but not Pu(III); addition of phosphate complexant to 
reduce the Pu(III)-Pu(IV) potential; and oxidation of Pu(III) to 
Pu(IV) as the measurement step. Construction details of the me- 
chanical and electrical systems of the instrument and control-system 
software are described, along with instrument preoperational ad- 
justments and tests and sample analysis operations. 


31140 (SAND—81-0727C) Minimum/constant voltage 
PLZT electrooptic shutters. Harris, J.O. Jr.; Cyrus, J.D.; 
Laguna, G.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 7p. (CONF- 
810810—19). NTIS, PC A02/MF AOl. Order Number 
DE81028646. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

Lead lanthanum zirconate titanate (PLZT) shutters have 
been developed and proposed for several military and industrial ap- 
plications. To achieve electronic simplification in the control cir- 
cuitry it is desirable to lower the voltage operating level to less 
than 600 volts, and to minimize logistic problems relating to spare 
lens inventories it is desirable to produce shutters with a relatively 
constant operating voltage. Experimental data are presented for a 
number of electrode gap/PLZT wafer thickness ratios which indi- 
cate that this 600 volt maximum can be attained. A procedure is 
then described whereby manufactured shutters or lens assemblies 
can be electroded to operate over a narrow voltage range. 
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31141 (UCRL—85609) Time dependent recording of 
images transmitted over optical fibers. Lear, R.D. (Lawrence 
Livermore National Lab., CA (USA)). 24 Aug 1981. Con- 
tract W-7405-ENG-48. 14p. (CONF-810810—11). NTIS, PC 
A02/MF A0O1. Order Number DE81026599. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

A system is being developed to record temporally and spa- 
tially resolved data after transmission through 1 km of optical fiber. 
Wavelength multiplexing techniques are used to transmit many spa- 
tial points over each 62 /sub mu/m fiber. Light from the output 
end of each fiber is de-multiplexed back into a spatial line. Four 
lines of data are focused sequentially across the input face of an 
RCA streak tube. System sensitivity is increased by coupling a mi- 
crochannel plate image intensifier to the streak camera output. The 
image intensifier output is recorded on film. The streak camera 
gives 200 spatial points at a 25% CTF over a dynamic range of 20 
db. The total usable streak length is 120 ns with a resolution of 600 


ps. 


31142 (UCRL—85684) Low energy x-ray spectrometer. 
Woodruff, W.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Jun 1981. Contract W-7405-ENG- 
48. 6p. (CONF-810651—3). NTIS, PC A02/MF AO1. Order 
Number DE81025824. 

From 1981 topical conference on low-energy X-ray diagnos- 
tics; Livermore, CA, USA (8 Jun 1981). 

A subkilovolt spectrometer has been produced to permit 
high-energy-resolution, time-dependent x-ray intensity meas- 
urements. The diffracting element is a curved mica (d = 9.95A) 
crystal. To preclude higher order (n > 1) diffractions, a carbon x- 
ray mirror that reflects only photons with energies less than ~ 1.1 
keV is utilized ahead of the diffracting element. The nominal 
energy range of interest is 800 to 900 eV. The diffracted photons 
are detected by a gold-surface photoelectric diode designed to have 
a very good frequency response, and whose current is recorded on 
an oscilloscope. A thin, aluminium light barrier is placed between 
the diffracting crystal and the photoelectric diode detector to keep 
any uv generated on or scattered by the crystal from illuminating 
the detector. High spectral energy resolution is provided by many 
photocathodes between 8- and 50-eV wide placed serially along the 
diffracted x-ray beam at the detector position. The spectrometer 
was calibrated for energy and energy dispersion using the Ni La; 2 
lines produced in the LLNL IONAC accelerator and in third order 
using a molybdenum target x-ray tube. For the latter calibration the 
carbon mirror was replaced by one surfaced with rhodium to raise 
the cut-off energy to about 3 keV. The carbon mirror reflection de- 
pendence on energy was measured using one of our Henke x-ray 
sources. The curved mica crystal diffraction efficiency was meas- 
ured on our Low-Energy x-ray (LEX) machine. The spectrometer 
performs well although some changes in the way the x-ray mirror 
is held are desirable. 16 figures. 


31143 Radiotracer technique for adsorption and catalysis 
studies: Application to '‘C-benzene chemisorption and rehy- 
drogenation on Pt(111). Davis, S.M.; Gordon, B.E.; Press, 
M.; Somorjai, G.A. (Materials and Molecular Research, and 
Chemical Biodynamics Divisions, Lawrence Berkeley Labo- 
ratory, and Department of Chemistry, University of Califor- 
nia, Berkeley, California 94720). Journal of Vacuum Science 
and Technology ; 19: No. 2, 231-235(Jul 1981). 

A radiotracer counting system was developed for adsorption 
and catalysis studies in ultrahigh vacuum using small area, single 
crystal surfaces. The counting system utilizes a rugged, compact, 
and rotatable surface barrier detector with a sensitivity sufficient to 
detect about | x 10° molecules cm~? containing carbon-14. The op- 
erating characteristics and performance of this counting system are 
discussed along with its application to studies of '*C-benzene che- 
misorption and rehydrogenation on the (111) crystal face of plati- 
num. 


31144 Coded aperture imaging with self-supporting uni- 
formly redundant arrays. Fenimore, E.E. (to Dept. of 
Energy). US Patent Application 191,192. 26 Sep 1980. 20p. 

A self-supporting uniformly redundant array pattern for 
coded aperture imaging. The invention utilizes holes which are an 
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integer times smaller in each direction than holes in conventional 
URA patterns. A balance correlation function is generated where 
holes are represented by 1's, nonholes are represented by -1's, and 
supporting area is represented by 0's. The self-supporting array can 
be used for low energy applications where substrates would greatly 
reduce throughput. 


31145 Infrared pyrometer for measuring 700-900 kelvin 
surface temperatures in a combustion gas background envi- 
ronment, Lillquist, R.D. (GE, Schenectady, NY). American 
Society of Mechanical Engineers, [Paper] ; No. 80-HT-5, 1- 
8(Jul 1980). 

A technique, utilizing infrared radiometry, has been devel- 
oped for measuring 700-900 K surface temperatures in a pressur- 
ized, high temperature combustion gas environment. Intense back- 
ground radiation from combustion gases hampers measurements of 
the radiant power flux from low temperature sources. Because gas- 
eous thermal radiation is restricted to certain discrete wavelength 
bands, background hot gas radiation can be eliminated by simple fil- 
tering devices. An investigation into the infrared spectral character- 
istics of hydrocarbon-air combustion byproduct gases led to the de- 
velopment of a simple radiation pyrometer using an interference 
bandpass filter, iead selenide detector and sapphire optics. 10 refs. 


31146 Sulfur oxide measurements aboard aircraft. 
Garber, R.W.; Newman, L. Contract AC02-76CHO00016. At- 
mospheric Technology ; No. 12, 35-39(1980). 

The measurement of atmospheric sulfur oxides has been of 
importance to analytical chemists for some time, resulting in the de- 
velopment of numerous sampling and measurement techniques. The 
use of a sampling or measurement technique on an airborne plat- 
form places additional and, in some instances, unusual requirements 
on the methods. A major activity of the Environmental Chemistry 
Division of Brookhaven National Laboratory (BNL) has been the 
development of techniques for the measuement of air pollutants 
such as the oxides of sulfur. We will discuss several measurement 
techniques for atmospheric sulfur oxides that have been used with 
some success in airborne studies conducted by BNL and other labo- 
ratories. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 29976, 31079 


45 EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 31075 
4501 Chemical 


REFER ALSO TO CITATION(S) 31176 


31147 (AD-A—091371) Investigation of a high explosive 
technique for simulation of local fallout from shallow-buried 
bursts. Final report 1 Mar 1978-31 Jul 1979. Rosenblatt, M.; 
Kreyenhagen, K.N.; Schuster, S.H.; Schlamp, R.J.; Hassig, 
P.J. (California Research and Technology, Inc., Woodland 
Hills (USA)). 1 Nov 1979. Contract DNA001-78-C-0169. 
118p. NTIS, PC A06/MF AO1. 

Detonation of a shallow-buried nuclear device creates a 
strong shock wave in the surrounding soil, leading to formation of 
a crater and ejection of soil and radioactive weapon debris into the 
atmosphere. Predictions of local fallout depositions of this radioac- 
tive debris are important in developing tactical doctrines. Current- 
ly, predictions of local fallout from low-yield subsurface bursts in 
wet soils are very uncertain because the relevant nuclear tests were 
performed in dry alluvial soil at NTS. In this investigation, comput- 
er code numerical solutions were performed and analyzed to exam- 
ine the HE Local Fallout Simulation Technique used in the Dia- 
mond Ore and Essex Tests. In this experimental technique, iridium- 
coated tracer particles are mixed with the HE charge. Three nu- 
merical solutions were analyzed: a 10-ton HE burst buried 6 meters 
in wet soil (i.e., the Essex 6MS test), a 10-ton HE burst buried 6 
meters in dry alluvial soil, and a 20-ton nuclear burst buried 6 
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meters in dry aluvial soil. Comparisons between the solutions indi- 
cate important effects on early lofting of tracers or radioactive 
debris due to differences in wet vs dry soil properties and differ- 
ences in HE vs nuclear sources. Good agreement was obtained be- 
tween the HE/Wet Media case and the observed early lofted cloud 
from Essex Test 6MS. 


31148 (MHSMP—81-34) Evaluation of low-chlorine 
TATB from a production source. Stallings, T.L.; Osborn, 
A.G.; Johnson, H.D.; Duncan, A.A.; Schaffer, C.L. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Aug 1981. Contract AC04-76DP00487. 25p. NTIS, PC 
A02/MF A0O1. Order Number DE81025474. 

Six production lots of low-chlorine TATB powder have 
been evaluated. Five of the lots were made by a wet-amination 
process and the other was made by an emulsion-amination process. 
LX-17 physical properties specimens made from the five wet-amin- 
ated TATB lots were exceptionally strong and comparable to dry- 
aminated TATB, while the emulsion-aminated lot of TATB had 
lower strength. 


31149 (MLM-MU—81-66-0003) Assessment of the 
MC3608 detonator shipping package hazard classification. 
Jones, R.B. (Mound Facility, Miamisburg, OH (USA)). 7 
Aug 1981. Contract AC04-76DP00053. 38p. NTIS, PC 
A03/MF A0O1. Order Number DE81029119. 

An investigation was made to determine whether the MC 
3608 Detonator should be assigned a DOT hazard classification of 
Detonating Fuze, Class C Explosive, per 49 CFR 173.113. This 
study covers the propagation test as approved by DOE-Albuquer- 
que Operations Office. Analysis of the test data led to the recom- 
mended hazard classification of Detonating Fuze, Class C Explo- 
sive. 


31150 (SAND—81-0245C) Review of low-voltage CP det- 
onators. Lieberman, M.L.; Villa, F.J.; Marchi, D.L.; Lause, 
A.L.; Yates, D.; Fronabarger, J.W. (Sandia National Labs., 


Albuquerque, NM (USA); Unidynamics, Phoenix, AZ 
(USA)). 1981. Contract AC04-76DP00789. 25p. (CONF- 
810926—1). NTIS, PC A02/MF AOl. Order Number 
DE8 1025837. 

From 11. symposium on explosives and pyrotechniques; 
Philadelphia, PA, USA (15 Sep 1981). 

The compound 2-(5-cyanotetrazolato)pentaamminecobalt(III) 
perchlorate (CP) was developed to provide a relatively safe explo- 
sive material for low-voltage, hot-wire detonators. While CP has 
been committed to a variety of components, information related to 
the specific detonators has not been previously reported. The many 
components have gone through various levels of design, develop- 
ment, and production. Consequently, the utilization of CP in DDT 
devices is regarded as an established technology for our applica- 
tions. This paper reviews the design and development of CP deto- 
nators, and presents data on their performance. This review shows 
that the explosive CP has been incorporated into a variety of low- 
voltage deflagration-to-detonation transition (DDT) type detona- 
tors. These devices are generally designed to have high density 
powder in the ignition region for high ignition reliability and low 
density powder in the DDT region for ease of transition to detona- 
tion. The output region has high density powder if output enhance- 
ment is desired. Devices have been developed which meet 1 amp/1 
watt no-fire and 3.5 amp all-fire requirements with high reliability. 
Detonation is achieved with high reliability at distances from the 
bridgewire of < 1/4 inch. Output is comparable to other high 
order detonators. Specific detonators have been fabricated that are 
small (< 3/4” long) and capable of withstanding high shock loads 
(10,000 g), long-term temperature extremes (-65°C to 80°C), and 
short-term high-temperature (120°C) excursions. (LCL) 


31151 (SAND—81-0246C) Performance of chemical ana- 
logs of the explosive CP. Fronabarger, J.W.; Fleming, W.; 
Lieberman, M.L. (Sandia National Labs., Albuquerque, NM 
(USA); Unidynamics, Phoenix, AZ (USA)). 1981. Contract 
AC04-76DP00789. 3ip. (CONF-810926—2). NTIS, PC 
A03/MF A01. Order Number DE81025836. 

From 11. symposium on explosives and pyrotechniques; 
Philadelphia, PA, USA (15 Sep 1981). 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


The development and weapons systems application of 2-(5- 
cyanotetrazolato)pent inecobalt(III) perchlorate, designated 
CP, for low voltage detonators, has prompted studies regarding 
similar compounds in order to arrive at materials superior to CP 
regarding performance and sensitivity characteristics. Specific de- 
sired improvements included shorter deflagration-to-detonation 
transition (DDT) distances and lower electrostatic discharge (ESD) 
sensitivity in the confined, pressed state. Pursuant to these goals 
were synthesis, analytical, and explosive testing activities, which 
are described. Results of these activities using 12 materials are pre- 
sented. It is shown that several substituted pentaamminecobalt(III) 
perchlorates (CP and CP analogs) undergo DDT directly from hot 
wire ignition. The properties of these materials vary somewhat and 
show that: some of the CP analogs exhibit DDT tendencies equiva- 
lent or superior to CP (e.g., NOzTzPCP and ClTzPCP); the degree 
of DDT for the analogs is inversely proportional to density; the 
larger particle size ICCP has a greater tendency to undergo DDT; 
none of the analogs studied were ESD sensitive in the bulk or un- 
confined pressed forms. However, for the confined pressed form, 
the materials were ignitable from ESD, with sensitivity generally 
increasing with increased density. Many of the analogs showed 
lower ESD sensitivity in this form than CP which suggests that 
safer detonators can be developed through selection of other com- 
pounds; the analogs were generally in the same impact sensitivity 
range as RDX but less sensitive than PETN; and thermal response 
characteristics of the analogs varied somewhat, with exothermic ac- 
tivities commencing in the range of 250 to 292°C (20°C/min). 





31152 (SAND—81-1403) COz-laser ignition of DAPP 
targets. Brannon, P.J. (Sandia National Labs., Albuquerque, 
NM (USA)). Jul 1981. Contract AC04-76DP00789. 56p. 
NTIS, PC A04/MF AO1. Order Number DE81028191. 

A pulse derived by shuttering a CO» laser operating in the 
cw mode has been used to ignite a diallyl phthalate pyrotechnic 
(DAPP) material. Data from this work along with some data taken 
earlier, while operating the laser in the pulse mode, are presented. 
When operating in the cw mode, a pulse is mechanically chopped 
out of the beam and focussed onto the DAPP material. It was 
found that the shuttered cw mode of operation gives a more repro- 
ducible pulse and a more accurate determination of the incident 
energy than the pulse mode does. The pulse widths for threshold 
ignition (50% ignitions) at different power levels have been deter- 
mined for 254 and 127 mm-focal-length lenses which were used to 
focus the beam on the target. It was also found that targets could 
be penetrated without ignition of the DAPP material. A 2.54 mm- 
thick DAPP target is penetrated by the laser beam if the energy 
per unit area exceeds 29 +1 J/mm?*. Based on this study, recom- 
mendations are given for improving the present test procedures 
used for DAPP material. 


31153 (UCRL—53163) Degradation of the molecular 
weight and nitrate ester content of cellulose nitrate on ther- 
mal aging. Leider, H.R. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1981. Contract W-7405-ENG-48. 
llp. NTIS, PC A02/MF AO1. Order Number DE81029875. 

Changes in molecular weight and nitrate ester content for 
cellulose nitrate (NC), either pure or as a constituent of PBX-9404, 
were determined as a function of time and temperature. Changes in 
the number-averaged molecular weight, M/sub n/, are described by 
the simple theory of random chain scission, and M/sub n/ is found 
to correlate well with nitrate ester loss. Significant differences are 
seen between NC aged in the isolated condition and aged as the 
binder in PBX-9404. 


31154 (UCRL—85730-Rev.1) On-board data recorder for 
hard-target weapons. Niven, W.A.; Jaroska, M.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 
Mar 1981. Contract W-7405-ENG-48. 14p. (CONF- 
810367—2(Rev.1)). NTIS, PC A02/MF AOl. Order 
Number DE81028645. 

From Fuze section annual meeting (ADPA); San Diego, 
CA, USA (17 Mar 1981). 

The Naval Weapons Center is conducting several hard 
target penetration weapons development programs. One of the 
critical problem areas in these programs is the extreme difficulty, 
due to the hostile nature of the environment, of measuring accelera- 
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tion-time data from penetration tests. The information is of vital im- 
portance in determining design criteria for survivability of compo- 
nents expected to function in such severe environments. This report 
describes the development of a small, rugged, solid-state on-board 
recorder to capture dynamic data for testing hard target penetra- 


tion weapons. 


31155 (UCRL—86480) Explosive reaction of cased 

generated by impacts of .30 calibre bullets. Honodel, 
C.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 22 Jul 1981. Contract W-7405-ENG-48. 22p. 
(CONF-810837—1). NTIS, PC A02/MF AOl. Order 
Number DE81027558. 

From 32. meeting of the Aeroballistic Range Association; 
Karlsborg, Sweden (12 Aug 1981). 

Several high explosive formulations have recently been com- 
pared in a series of impact tests where samples of each composition 
were encased in a test fixture designed in flat geometry mocking an 
HE loaded artillery projectile. The purpose of the ongoing test 
series is to determine the relative rate of chemical energy release or 
explosiveness of several standard and research insensitive high ex- 
plosive (IHE) main charge compositions. The triggering stimulus is 
the impact of .30 calibre ball bullets fired at normal muzzle veloc- 
ity. 
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REFER ALSO TO CITATION(S) 31147 


31156 (AD—337904) Air-blast phenomena as affected by 
terrain. Swift, L.M.; Sachs, D.C. (Stanford Research Inst., 
Menlo Park, CA (USA)). 6 Dec 1957. 55p. NTIS PC $7.00. 

The objective of Project 1.8c was to obtain data on effects 
of gross variations of terrain upon a blast wave produced by nucle- 
ar explosion, particularly at ground ranges of importance to moder- 
ately hard targets. On Shot Smoky (48 kt, 700-foot height of burst), 
total-head pressure, pitot-tube dynamic pressure, and overpressure 
were measured: (1) on both sides of a ridge that rose 280 feet to a 
crest about 2,600 feet from ground zero and (2) at several equiva- 
lent ground ranges along relatively smooth terrain. A precursor 
formed over both flat and ridge blast lines. The wave forms are not 
pure types and do not lend themselves to definite classification. 
Surface-level wave-front-propagation velocities indicate enhanced 
thermal effects on the front slope of the ridge and a strong diffrac- 
tion effect as the wave passed over the top of the ridge. Generally, 
the ridge appeared to provide no real protection from overpressure, 
with increased overpressures noted on the front face and near the 
bottom of the back slope. However, the ridge appeared to offer 
considerable protection to drag-sensitive targets along the back 
slope and at the foot of the back slope. No significant pressure 
spikes were observed on the ridge line; the precursor-type blast 
wave probably prohibited this effect. 


31157 (AD—338339) Underwater free-field pressures to 
just beyond target locations. Aronson, C.J.; Bampfield, J.F.; 
Christian, E.A.; Culling, E.J.; DeVost, V.F. (Naval Ord- 
nance Lab., White Oak, MD (USA)). 27 May 1957. 254p. 
NTIS, PC A12/MF AO1. 

Mechanical, piezoelectric, and Wiancko pressure time gages 
and ball-crusher peak-pressure gages were used to measure the un- 
derwater free-field pressures from the deep explosion of an atomic 
bomb predicted to have the energy of 66 x 10° lb of TNT. Gages 
were located at distances from Surface Zero from about 2000 to 
12,000 ft and were suspended at depths down to 2000 ft from 
buoys, LCM hulls, and YFNB barges. Although many of the gages 
and records were lost, there was an adequate number of backup 
systems that provided a wealth of detailed pressure data. 


31158 (AD—338541) Air pressures from a deep under- 
water burst. Merritt, M.L. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1955. 25p. NTIS PC $5.00. 

Project 4.5 was to study the danger to aircraft from air pres- 
sures resulting from a deep underwgater nuclear explosion, and to 
this end measurements were planned from the surface to a height of 
500 ft and out to 6000 ft from surface zero. Bad weather forced 
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abandonment of all but two measurements, surface pressures at 0 to 
5500 ft. These data confirm that acoustic coupling can predict peak 
air pressures at the surface but not later pressures. From Project 4.5 
results and data from experiments on high explosives, predictions 
are made of air pressures to be expected from Wigwam type weap- 
ons. 


31159 (AD—339905) Basic thermal-radiation meas- 
urements, Final report. Hillendahl, R.W.; Laughhridge, F.I. 
(Northwestern Univ., Evanston, IL (USA). Technological 
Inst.). 8 Jul 1959. 96p. NTIS, PC AOS/MF AO1. 

Basic thermal-radiation measurements, comprising total and 
broad-band spectral distribution of radiant energy, radiant energy 
unction of field of view of the measuring instrument, and total radi- 
ant power versus time, are reported for the second thermal pulse of 
Shots 1, 2, 3, 5, 6, 9, and 10. All data were taken from ground sta- 
tions at ranges as close as feasible to the detonations. The data are 
reported and analyzed to obtain the total thermal energy, the total 
thermal emission per unit of time, fireball sizes and geometries, and 
color and power temperatures, all as a function of time. New meth- 
ods of analy sis are used that show promise of correlating the ther- 
mal characteristics of the fireball with burst parameters. The new 
methods result in significantly higher thermal yields in all cases. 
Significant differences are shown in the thermal properties of tower 
and air bursts. The air bursts have higher thermal yields, higher 
peak temperatures, and different pulse shapes than tower bursts. 
The thermal properties of an air burst are shown to vary with alti- 
tude. The higher the altitude, the shorter the time scale, the larger 
the fireball, and the lower the total thermal energy. The peak tem- 
perature is little changed. 


31160 (AD—341059) Thermoelastic response of an alumi- 
num box beam. Hovey, W.J. (Dayton Univ., OH (USA)). 12 
May 1958. 68p. NTIS, PC A04/MF AOI. 

To supplement present information on the thermoelastic re- 
sponse of basic aircraft structures, an aluminum box beam instru- 
mented for temperature and strain was exposed during Shot 12 of 
Operation Teapot. Because blast effects were undesirable, the test 
specimen was exposed only to the thermal phase by placing it in a 
blast shield. To increase its absorptance, the front face of the box 
beam was blackened by anodization. Response data consisted of 18 
temperature and 14 strain measurements. Radiant exposure and irra- 
diance were measured behind the glass panel inside the blast shield 
to permit correlation of box-beam response with thermal input. The 
maximum temperature rise of the box beam front face was 188 F. 
This is slightly lower than would have been expected, considering 
the magnitude of the input and the calculated absorptance of the 
surface. It has been concluded that either the absorptance calcula- 
tion was in error or that the absorptance was modified by a slight 
amount of dust which had settled on the surface. All temperature 
rises were normal and no anomalies were encountered. 


31161 (AD—341060) Missile detonation locator. Miller, 
M.; Jacoby, D.; Lisman, H.; Pressman, W. (Army Electron- 
ics Labs., Fort Monmouth, NJ (USA)). 19 Aug 1957. 116p. 
NTIS, PC A06/MF AOl1. 

The objective of Project 6.3 was to test the feasibility of a 
tactical detonation system pres ently under development. The 
system is designed to locate ground zero by detection and analysis 
of the electromagnetic radiation emitted during a nuclear detona- 
tion. In addition, it is desired that the system furnish information on 
yield and height of burst. 


31162 (AD—355562) In-flight structural response of the 
model A4D-1 aircraft to a nuclear explosion. Walls, J.H. 
(Douglas Aircraft Co., Inc., El Segundo, CA (USA)). Jul 
1958. 186p. NTIS, PC A09/MF AOI. 

The objectives of this project were to: (1) measure thermal 
and blast gust response of the A4D-1 aircraft to nuclear explosion 
effects, (2) obtain data to improve the methods of predicting blast 
gust response of aircraft with wings of triangular planform, and (3) 
correlate experimental response data for the A4D-1 with analytical 
methods for use in determining its nuclear weapon delivery capabil- 
ity. The gust response results of the tests are presented as wing 
chord-wise and spanwise pressure distributions versus time, span- 
wise plots of wing section lift coefficient, average pressure, and 
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center of pressure versus time, airplane center of gravity and tail 
acceleration versus time, airplane pitching motion versus time, wing 
shear, torque, and bending moment versus time, and tail load versus 
time. Other results of the tests are presented as irradiance and radi- 
ant exposure versus time, temperature in thin skin areas versus time, 
maximum temperature rise at each thermocouple location, peak 
overpressure, and time of shock arrival. The prediction methods 
presented in this report for the thermal effects gave fair agreement 
with the measured results for the radiant exposure and maximum 
temperature rise. 


31163 (AD—358121) Mine-field clearance by nuclear 
weapons. Deeds, F.E.; Fleming, F.W.; Stump, R.K. (Mid- 
west Research Inst., Kansas City, MO (USA)). 16 Aug 
1960. 112p. NTIS, PC A06/MF AO1. 

The objective of the project was to investigate the behavior 
of pressure-activated antitank mines under air-blast loading from a 
nuclear detonation. Of particular interest were the reliability of cur- 
rent methods for predicting probability of land-mine actuation from 
nuclear detonations, the effect of burial depth on mine actuation, 
and the effect of sympathetic actuation in extending the range of 
mine clearance. In addition, a study was initiated to determine if 
special methods were needed for prediction of mine actuation at 
particular ranges of transition in the pressure-wave shape. Fifteen 
mine types, both United States and foreign, were employed. Test 
results indicated: (1) the procedures for predicting mine actuation 
under nuclear detonations were reasonably accurate; (2) in the live 
mine fields, sympathetic actuation occurred among mines; (3) the 
response of the Universal Indicator Mines (UIM) increased with 
burial depths to a maximum value between 6 and 9 in.; and (4) the 
reliability of the actuation curves can be improved by laboratory 
testing of adequate sampling mines. 


31164 (AD—360873) In-flight structural response of an 
HSS-1 helicopter to a nuclear detonation. Final report. Walls, 
J.H.; Heslin, N.C. (Bureau of Naval Weapons, Washington, 
DC (USA)). 25 Jul 1960. 88p. NTIS, PC A05/MF AO1. 

An instrumented HSS-1 helicopter was flown in the vicinity 
of nuclear detonations to measure helicopter response to overpres- 
sure and gust and to determine the delivery capabilities of the HSS- 
1 for antisubmarine warfare as limited by blast effects. Meas- 
urements of overpressure and resulting stresses were obtained. 
Comparisons are shown of experimental gust response data ob- 
tained during these HSS-1 tests with prediction of helicopter gust 
response made possible by employing a six-degrees-of-freedom anal- 
ysis of helicopter stability and control characteristics and maneu- 
vering loads. Comparison of experimental fuselage stresses with 
analytical predictions are presented to show the accuracy of the 
stress analysis methods employed for determination of fuselage re- 
sponse to overpressure. The primary objective of the project was 
achieved io a certain extent. 


31165 (AD—360874) Structural response and gas dynam- 
ics of an airship exposed to a nuclear detonation. Final 
report. Gilstad, D.A.; Weeber, C.G.; Kviljord, A.; Woods, 
G.W. (Bureau of Naval Weapons, Washington, DC (USA)). 
25 Apr 1960. 78p. NTIS, PC A05/MF AO1. 

Four Model ZSG-3 airships, U. S. Navy Bureau of Aeronau- 
tics Nos. 40, 46, 77, and 92, participated during Operation Plumb- 
bob to determine the response characteristics of the Model ZSG-3 
airship when subjected to a nuclear detonation in order to establish 
criteria for safe escape distances for airship delivery of antisubma- 
rine warfare special weapons. Restrained response data for 0.40-psi 
overpressure input were obtained during Shot Franklin with the 
ZSG-3 No. 77 moored tail to the blast. Unrestrained response data 
for 0.75-psi overpressure input were obtained during Shot Stokes 
with the ZSG-3 No. 40 free ballooned, tail to the blast, 300 feet 
aboveground. The first airship exposed to overpressure experienced 
a structural failure of the nose cone when it was rammed into the 
mooring mast, together with a tear of the forward ballonet which 
necessitated deflation of the envelope. The second airship broke in 
half and crashed following a circumferential failure of the envelope 
originating at the bottom of the envelope, forward of the car. 
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31166 (AD—361831) Timing and firing. Warchol, M.F.; 
Cochrane, D.O. (Edgerton, Germeshausen and Grier, 
— MA (USA)). Jul 1955. 61p. NTIS, PC A04/MF 
AOl. 

Program V of Joint Task Force Seven was responsible for 
providing, installing, and operating a radio-controlled timing and 
firing system. The system was used to supply experimenters with 
accurate timing signals. The signals were generated by a sequence 
timer on board the command ship and were transmitted as VHF f- 
m radio tones which were converted to relay-contact closures by 
radio-signal receivers at the users’ stations. Separate tone generators 
and transmitters were used for arm, fire, and stop signals, and a 
triple set of signal receivers at the zero site was suitably interlocked 
for maximum reliability. Monitoring was provided for power loss at 
the zero site as well as for the arming and firing functions, position 
of the arm-clock contacts, presence of salt water in the device, and 
high voltage on the X-unit. 


31167 (AD—361913) Response of SQUAW targets from 
high-speed motion pictures of interior, Atchison, C.M. 
(David Taylor Model Basin, Washington, DC (USA)). May 
1955. 34p. NTIS, PC A03/MF AOI. 

Twenty-five high-speed cameras, housed in resiliently 
mounted, pressure-proof containers, were installed in the test com- 
partments of the three SQUAW targets. These cameras recorded 
the response of the interior of the hulls and simulated propulsion 
equipment to the loads imposed by the detonation of an atomic 
device at great depth. The test setup, equipment, and techniques 
employed are described; results are presented and analyzed. Film 
records were recovered from SQUAW-29, showing deformations 
of the hull frames of this surfaced target at a distance of 10,000 ft 
from the device were less than 0.1 in. Peak displacement between 
the resiliently mounted simulated engine and its foundation was 
about 0.7 in. Displacement-time curves of this weight for the initial 
shock-wave motion and the motion resulting from the bottom-re- 
flected wave were obtained and are presented. Cameras and films 
aboard SQUAW-12, the target closest to the explosion, were lost 
when SQUAW-12 sank immediately after the explosion. 


31168 (AD—361914) Vibration characteristics of certain 
items on SQUAW-29, YFNB-29, and PAPOOSE C., Pala- 
dino, A.R. (David Taylor Model Basin, Washington, DC 
(USA)). May 1955. 44p. NTIS, PC A03/MF AOl1. 

Resonance and natural frequencies were excited on machin- 
ery masses, battery masses, bulkheads, and the hulls of SQUAW-29 
and PAPOOSE C and on a diesel generator and an air compressor 
of Navy barge YFNB-29. The frequencies were excited either by a 
vibration generator or by striking. In addition to determining many 
of the frequencies of the items tested, the modes of vibration for 
some of these are identified. 


31169 (AD—361915) Hull response and shock motion- 
background, instrumentation, and test results. Rich, H.L.; 
Habib, E.T.; Bort, R.L.; Weinberger, F. (David Taylor 
Model Basin, Washington, DC (USA)). Apr 1957. 90p. 
NTIS, PC A05/MF AOl1. 

This report presents the background, instrumentation, and 
test results obtained by Project 3.2. Altogether, 140 velocity meters, 
12 accelerometers, 132 shock-spectrum recorders, and 72 mechani- 
cal displacement gauges were installed on three SQUAWs and 
three YFNB’s for the measurement of hull response and shock mo- 
tions. The oscillograph data from the electromechanical pickups 
were recorded automatically at remote recording stations. Data ob- 
tained from all targets are presented. 


31170 (AD—361916) Lethal range of Wigwam targets 
based on hull response and applied pressure measurements, 
Chertock, G.; Hirsch, A.E.; Mayo, R.W.; Ogilvie, T.F. 
(David Taylor Model Basin, Washington, DC (USA)). Jun 
1956. 90p. NTIS, PC A05/MF AOl1. 

The external pressures applied to the three SQUAW targets 
in Operation Wigwam were measured with pressure gages, and the 
deformations of the hull were measured with strain and displace- 
ment gages. The results indicate that SQUAW-12 was at a horizon- 
tal range of 5150 ft and a depth of 290 ft; the peak shock pressure 
at the hull was about 850 psi and the target destroyed, probably 
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within 10 msec. SQUAW-13 was at a horizontal range of 7200 ft 
and a depth of 260 ft; the peak dynamic pressure at the huil was 
about 615 psi, and the hull was probably near collapse but did not 
rupture. The estimation is that the lethal horizontal range of the 
SQUAW target under the Wigwam test conditions is about 7000 ft 
for a depth of 250 ft and about 4500 ft for a depth of 70 ft. 


31171 (AD—361919) Close-in time of arrival of under- 
water shock wave. Porzel, F.B. (IIT Research Inst., Chicago, 
IL (USA)). 28 May 1957. 114p. NTIS, PC A06/MF AOl1. 

The close-in time of arrival of the shock wave from an un- 
derwater nuclear explosion on Operation Wigwam has been meas- 
ured with good agreement between duplicate systems of electrical 
switches activated by shock pressure. The measurements extend 
from a distance of 15 to 2000 ft from the bomb, over a velocity 
range from approximately 130,000 ft/sec down to acoustic veloci- 
ties such as 5000 ft/sec. Based on these measurements, the corre- 
sponding pressure-distance curve covers a range of 10 to the Sth 
power-fold from approximately 100 million psi down to 3000 psi. 
These data have been used to calculate the peak hydrodynamic var- 
iables at the shock front, and these calculations in turn permit a 
fairly complete description of the hydrodynamic variables on the 
interior of the wave. The weapon yield was calculated to be 31.7 
== 1.2 kt. 


31172 (AD—361920) Depth, trim, heading, and flooding 
of Wigwam targets. Converse, R.E. Jr. (David Taylor 
Model Basin, Washington, DC (USA)). May 1955. 30p. 
NTIS, PC A03/MF AOI. 

A primary purpose of Operation Wigwam was to determine 
the effect the detonation of an atomic device at great depth would 
have on three submarine targets, called ‘SQUAWS,’ submerged to 
the same depth but at different distances from the device. In an 
attack on a submarine with an atomic device, as well as in an attack 
with a conventional weapon, the magnitude and character of the 
shock motions in the ship are functions of its depth and position rel- 
ative to the device. The location and orientation of the SQUAW 
targets relative to the device would have to be known in order to 
evaluate fully the responses of the targets. Knowledge of the depth 
and orientation of each SQUAW was also required to guide in sub- 
mergence and remote control of each target. A project was set up 
to measure and record the depth, angle of roll, angle of pitch, and 
heading of each SQUAW target. 


31173 (AD—362112) Effects of nuclear explosions on 
fighter aircraft components. Whitford, D.H. (Dayton Univ., 
OH (USA)). 28 Feb 1958. 94p. NTIS, PC AO5/MF AO1. 

Six F-80 and 3 F-86D aircraft horizontal stabilizer assemblies 
were exposed on the ground during Shot 12 of Operation Teapot to 
investigate stabilizer response to gust loads in the analysis of lethal 
volumes of nuclear weapons employed to defend against enemy air- 
craft. Each stabilizer was mounted vertically and oriented at an 
angle of attack near, but below, the stalling point at 5 different 
ranges such that the stabilizer nearest and farthest from ground 
zero would be, respectively, completely failed and essentially unda- 
maged. Post-shot examinations revealed that the F-80 stabilizers at 
the first 2 ranges were severed near the root, as expected; the 
damage received by the F-80 stabilizers at the last 2 ranges was 
about 50% greater than predicted. As damage varied from com- 
pletely demolished to barely failed, a sufficient range of data for F- 
80 stabilizer load versus response was obtained. None of the 3 F- 
86D stabilizers were subjected to failure loads, and the only struc- 
tural damage consisted of rib buckling near the predicted failure 
station. 


31174 (AD—363620) Radiological safety. Maynard, 
R.H.; Servis, J.D. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1953. 103p. NTIS, PC A06/MF AO1. 

This report contains a narrative description of the activities 
of Task Unit 7 (TU 7), the Radiological Safety (Rad-Safe) Unit of 
Task Group 132.1, during Operation Ivy. Chapters are devoted to 
the general discussion of the organization and activities of the sci- 
entific sections necessary to implement an atomic-test radiological- 
safety organization. The appendices contain specific details of oper- 
ational procedures. Since radiological safety is a technical service 
and not a specific scientific program, objectives, procedures, and 
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major results cannot be presented in abstract form other than to say 
that no serious radiation exposures occurred as a result of Oper- 
ation Ivy. 


31175 (AD—369966) Effects on materials exposed to a 
nuclear detonation. Dolen, W.K.; Jefferson, R.M.; Kar- 
nowsky, M.M. (Sandia Labs., Albuquerque, NM (USA)). 26 
Mar 1965. 142p. NTIS, PC A07/MF AOl1. 

In September 1957, the Fizeau Shot of Operation Plumbbob 
conducted in Nevada provided an 11-kiloton nuclear burst for a va- 
riety of noninstrumented tests upon a broad range of materials re- 
lated to weapon construction. The objectives were: (1) correlation 
of structural changes on materials, with respect to fireball location 
and/or heating rates; (2) observation of the effects on various mate- 
rials, of thermal and nuclear radiation delivered at high rates, both 
singly and in combination. Results of this event and its experiments 
indicate several things. There was a high degree of sample survival, 
bearing out the general acceptability of sample mounting methods. 
The fireball studies resulted in the determination of environments 
independent of measuring systems but closely agreeing with other 
observed data. Studies conducted outside the fireball showed at 
best only threshold damage levels. 


31176 (AD-A—091505) Two-dimensional FCT model of 
low-altitude nuclear effects. Annual report 1 Jun 79-1 Jun 80, 
Book, D.L. (Naval Research Lab., Washington, DC 
(USA)). 16 Oct 1980. 46p. NTIS, PC A03/MF AO1. 

Low-yield experiments with chemical explosives detonated 
at low altitude have revealed unusual Mach stem structures. Exist- 
ing codes employed to simulate these phenomena have been unable 
to resolve them satisfactorily. During the year beginning 1 June 
1979, personnel of the Laboratory for Computational Physics have 
been working under a contract with the Defense Nuclear Agency 
to develop software for performing these calculations. For this pur- 
pose, we have employed the method of Flux-Corrected Transport 
(FCT), developed at the Naval Research Laboratory by J. P. Boris 
and D. L. Book. 


31177 (AD-A—091509) A near-surface burst EMP driver 
package for prompt gamma-induced sources. Technical report. 
Wyatt, W.T. Jr. (Harry Diamond Labs., Washington, DC 
(USA)). Sep 1980. 50p. NTIS, PC A03/MF AOl1. 

This report summarizes the development of software pack- 
age specifying electromagnetic pulse (EMP) drivers produced by 
prompt gamma rays emitted by a near-surface nuclear burst in the 
air. The package is designed for use with the NEMP EMP predic- 
tion computer code. This report describes improved calculations of 
EMP drivers arising from a point gamma source in air over 
ground, based on Monte Carlo simulation of the gamma transport 
by the specially developed SLEDGE computer code. This simula- 
tion was done for seven source gamma energies from 0.5 to 7.0 
MeV. The transport was carried to a range of 25 mean free paths. 
Correlated sampling was used to estimate Compton electron cur- 
rents more accurately. The theoretical basis of the SLEDGE code 
is discussed. Analytic approximations to the Monte Carlo results 
are described in detail, including (1) the energy depositicn buildup 
factor (both free field and ground influenced), (2) time dependence 
of energy deposition as a function of both range from the burst and 
nearness to the ground, (3) ratio of radial Compton electron current 
to energy deposition rate, and (4) theta Compton electron current 
due to the presence of the ground. Comparisons are made with two 
previous EMP driver packages, with good agreement for cases 
where the previous packages are believed reliable. 


31178 (AD-A—091806) An analysis of the characteristics 
of Rayleigh waves produced by surface explosions. Final 
report, 5 July 1977-31 January 1979. Murphy, J.R. (Seren- 
dipity, Inc., Sherman Oaks, CA (USA)). 31 Jan 1979. Con- 
tract DNA001-77-C-0272. 28p. NTIS, PC A03/MF AO1. 
The successful deployment of an MX missile system requires 
a careful consideration of ground shock effects which were of sec- 
ondary importance in previous applications. For example, with the 
system sited in a valley and under a multiple attack scenario, untar- 
geted points can be expected to experience a significant ground 
motion environment as a result of the superposition of motions 
originating from attacks on a variety of surrounding aimpoints. Fur- 
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thermore, reflections of outgoing energy from the valley boundaries 
can be expected to complicate the ground motion environment 
within the valley, particularly at late times. The objective of the 
work described in this report has been to develop a better quantita- 
tive understanding of these late-time, long-period ground motions in 
order to provide a firmer basis for scaling to new geologic condi- 
tions. Particular emphasis has been placed on the identification of 
the characteristic mode of propagation associated with these arri- 
vals. A theoretical model is described which has been used to com- 
pute the surface waves produced by a propagating airblast load 
acting on the surface of a multilayered, elastic half-space. This 
model was then applied to the analyses of both the observed data 
and finite difference simulations of the Pre-Mine Throw and Pre- 
Dice Throw 100 tone HE surface blasts. In addition, a preliminary 
assessment has been made of the influence of valley boundaries on 
the late-time ground motion environment within the valley. 


31179 (LA-UR—81-2137) Fiber optic quality assurance at 
the Nevada Test Site. Manning, J.; Baumgart, S.; Malone, 
R.; Thayer, D. (Los Alamos National Lab., NM (USA); EG 
and G, Inc., Los Alamos, NM (USA)). 1981. Contract W- 
7405-ENG-36. Sp. (CONF-810810—15). NTIS, PC A02/ 
MF AOl1. Order Number DE81028740. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

A large number of fiber optic cables were used in support of 
a neutron imaging experiment at the Nevada Test Site. This paper 
describes the quality control testing of fiber components used on 
this experiment. The principal reason for quality control testing was 
to ensure reliable, high transmission fibers; a secondary reason was 
to gain data on a large sampie of fiber cables in the field. Also de- 
scribed is the instrumentation developed for carrying out these field 
measurements. The design of the quality control instrumentation 
was a compromise between accuracy and simplicity of use. 


31180 (DOE/SF/00115—T7) Spalling of the Earth’s sur- 
face by underground nuclear explosions. Eisler, J.D.; Chilton, 
F. (Stanford Research Inst., Menlo Park, CA (USA); Stan- 
ford Univ., Palo Alto, CA (USA)). [nd]. Contract AMO03- 
76SF00115. 28p. NTIS, PC A03/MF A0Ol1. Order Number 
DE81026141. 

Spalling of the near-surface earth layers caused by contained 
underground shots detonated in tuff, granite, halite, and alluvium 
was investigated. From the arrival time data obtained from surface 
accelerometers, certain aspects of the kinematics of spalling were 
deduced using simple ballistic and plastic-diaphragm concepts. It 
was shown that the shape of the spall gap is conical with sides con- 
cave upward (the shape of a coolie hat) and not a dome as is com- 
monly supposed. From the arrival time data it was possible to esti- 
mate the radial extent of the spall and to compute the thickness of 
the spalled layer at ground zero. The maximum width of the spall 
gap at ground zero was smaller than the surface displacement at 
that point, indicating the existence of additional spall gaps at other 
depths and perhaps fluffing of the surface formation under the 
action of spalling forces. 


4503 Explosion Detection 


31181 (AD-A—091107) Seismic discrimination. Semian- 
nual technical sumMary report 1 Oct 1979-31 Mar — 
Chinnery, M.A. (Massachusetts Inst. of Tech., Lexin 
(USA). "Thasain Lab.). 31 Mar 1980. Contract F19628- 80-C- 
0002,. 68p. NTIS, PC A04/MF AOl1. 

This report describes 19 investigations in the field of seismic 
discrimination. The contributions are grouped as follows: 6 describe 
progress in the development of a Seismic Data Center; 3 describe 
research into seismic algorithms that will be implemented at the 
Data Center; 7 are concerned with the problem of source charac- 
terization using the seismic moment-tensor formulation; and 3 de- 
scribe recent improvements in our in-house computer systems. 
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31182 (ORNL—5798) Publications in biomedical and en- 
vironmental sciences programs, 1980. Pfuderer, H.A.; 
Moody, J.B. (Oak Ridge National Lab., TN (USA)). Jul 
1981. Contract W-7405-ENG-26. 264p. NTIS, PC A1l2/MF 
A01. Order Number DE81028026. 

This bibliography contains 690 references to articles in jour- 
nals, books, and reports published in the subject area of biomedical 
and environmental sciences during 1980. There are 529 references 
to articles published in journals and books and 161 references to re- 
ports. Staff members in the Biomedical and Environmental Sciences 
divisions have other publications not included in this bibliography; 
for example, theses, book reviews, abstracts published in journals or 
symposia proceedings, pending journal publications and reports 
such as monthly and bimonthly progress reports, contractor re- 
ports, and reports for internal distribution. This document is sorted 
by the division, and then alphabetically by author. The sorting by 
divisions separates the references by subject area in a simple way. 
The divisions represented in the order that they appear in the bib- 
liography are Analytical Chemistry, Biology, Chemical Technol- 
ogy, Information R & D, Health and Safety Research, Energy, En- 
vironmental Sciences, and Computer Sciences. 


31183 Sensitivities of radiative-convective climate models. 
Chylek, P.; Kiehl, J.T. (Atmospheric Science Section, De- 

ent of Physics, Tufts University, Medford, Massachu- 
setts 02155). DE-AC02-80ER10691. Journal of the Atmos- 
Pheric Sciences ; 38: No. 5, 1105-1114(May 1981). 

We have compared sensitivities of four different radiative- 
convective climate models. Although surface temperature sensitivi- 
ties with respect to changes in solar constant and atmospheric, CO 
concentration are almost the same in all models, sensitivity with re- 
spect to some other climate variables varies up to a factor of 2. We 
have found that the surface temperature sensitivity with respect to 
changes of the lapse rate is high in all models, and we emphasize 
the importance of a lapse rate—surface temperature feedback. 


31184 Analytical solution for three-dimensional station- 
ary flows in the atmospheric boundary layer over terrain. 
Kao, S.S. (Department of Meteorology, University of Utah, 
Salt Lake City 84112). DE-AS02-76EV02455. Journal of Ap- 
plied Meteorology ; 20: No. 4, 386-390(Apr 1981). 

An analytical solution to the Navier-Stokes equations for 
three-dimensional stationary flows of small Reynolds number in the 
atmospheric boundary layer over terrain is presented. 
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REFER ALSO TO CITATION(S) 31193 


31185 (DOE/EV/12195—40) Experimental short-term 
climate forecasting procedure for US winter temperatures and 
its verification. Navato, A.R. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Meteorology). 1981. Contract 
AS02-76EV12195. 4p. NTIS, PC A02/MF A0Ol. Order 
Number DE81027103. 

A linear multivariate regression model for continental United 
States Januray surface air temperatures is presented. The predictors 
enter the regression equation at more than one lag if their effects on 
the predictand tend to be spread over several months rather than be 
completed in one month. The monthly mean surface tempertures 
for 12 cities were taken to be representative of temperatures for the 
regions around them. The predictand series then consisted of 
annual January values for each representative city. A separate re- 
gression equation was derived for the annual departures from the 
long term means for January for each city. The procedure there- 
fore predicts the inter-annual variability for January. The regression 
equations for inter-annual variability were able to explain a much 
higher percentage of variance compared to the corresponding re- 
gression equations for monthly variability. The same procedure can 
be applied to obtain prediction equations for other months. The 
higher percentage is to be expected if it is considered that there 
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must be differences in the operation of temperature-controlling 
physical mechanisms which are dependent on the march of the sea- 
sons. 


31186 (LA-UR—81-2380) Spectra over complex terrain. 
Panofsky, H.A.; Larko, D.; Lipschutz, R.; Stone, G. (Los 
Alamos National Lab., NM (USA); Pennsylvania State 
Univ., University Park (USA). Dept. of Meteorology; Re- 
search and Data Systems, Lanham, MD (USA); National 
Oceanic and Atmospheric Administration, Boulder, CO 
(USA)). 1981. Contract W-7405-ENG-36. 18p. (CONF- 
810742—1). NTIS, PC A02/MF AOl. Order Number 
DE8 1028734. 

From 4. U.S. national conference on wind engineering re- 
search; Seattle, WA, USA (26 Jul 1981). 

Spectra have been measured over land downwind of a water 
surface, over hilltops and escarpments, and over rolling farmland. 
The following hypotheses can be used to explain the differences be- 
tween these spectra. (1) For wavelengths short compared to the 
fetch over the new terrain, spectral densities are in equilibrium with 
the new terrain. (2) For wavelengths long compared to this fetch, 
spectral densities remain unchanged if the ground is horizontal. If 
the flow is over a steep hill, the low-frequency structure is modi- 
fied by distortion of the mean flow, with the longitudinal compo- 
nent losing energy relative to the lateral and vertical components. 
Because vertical-velocity spectra contain relatively less low-fre- 
quency energy than horizontal-velocity spectra, energetic vertical- 
velocity fluctuations tend to be in equilibrium with local terrain. 


31187 (ORAU/IEA—81-7(M)) Inland aquatic ecosystems 
and the perturbed global-carbon cycle. Mulholland, P.J. (Oak 
Ridge Associated Universities, Inc., TN (USA)). Aug 1981. 
Contract AC05-76OR00033. 58p. NTIS, PC A04/MF AOl1. 
Order Number DE81028177. 

The role of inland aquatic ecosystems in the global carbon 
cycle is significant, although small compared to that of terrestrial 
systems and the oceans. Plants in inland waters fix about 0.5 x 10° 
gC yr~' worldwide, compared to the 26 x 10" gC yr~! fixed in the 
oceans. However, a larger fraction of the carbon fixed in inland 
aquatic ecosystems is preserved in organic form in sediments as a 
result of relatively shallow depths, low dissolved oxygen levels in 
bottom waters, high production rates per unit area, and high rates 
of total sedimentation in many inland waters. In addition, inland 
aquatic ecosystems receive inputs of organic carbon from terrestrial 
ecosystems. Estimates of the contribution of inland aquatic ecosys- 
tems to the budget of the perturbed global carbon cycle are sum- 
marized. It is concluded that rivers, lakes, and reservoirs may be 
responsible for recent increases in carbon accumulation in inland 
sediments and the ocean of about 0.6 x 10% to 0.8 x 10% gC yr“, a 
small but not insignificant portion of the 0.5 to 4.5 x 10" g yr! of 
carbon missing in budget estimates of the perturbed global carbon 
cycle. However, the most important issue linking inland aquatic 
ecosystems and global carbon dynamics may be the impact of CO»- 
induced regional changes in temperature and precipitation on the 
ecological character of inland aquatic systems, water quality and 
availability, and estuarine productivity. 


31188 Mortality, migration, income and air pollution: a 
comparative study. Bozzo, S.R.; Novak, K.M.; Galdos, F.; 
Hakoopian, K.; Hamilton, L.D. (Brookhaven National Lab., 
Upton, NY). Contract EY-76-C-02-0016. Social Science and 
Medicine, [Part D| Medical Geography ; 13: No. 2, 95- 
109(1979). 

The interrelationships among different demographic factors, 
specific causes of death, median family income, and estimated air 
pollution emissions were examined. Using the Medical Data Base 
(MEDABA) developed at Brookhaven National Laboratory, the 
entire population of the United States was cross-tabulated by 
income and emission levels of air pollutants. Path analysis was used 
to examine a number of patterns and relationships for each age, 
race, and sex group containing a minimum of 10,000 persons. Com- 
petitive and complementary effects were observed. These effects 
were frequently age dependent and occasionally sex related. This 
specialized data base, the application of path analysis, and the de- 
velopment of a dynamic population and mortality model, in combi- 
nation, proved to be a useful tool for investigating the effects of 
energy related pollutants on the exposed population. 
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REFER ALSO TO CITATION(S) 30110, 31146, 31174, 31200 


31189 (AD-A—091005) Impact of aircraft emissions on 
air quality in the vicinity of airports. Volume II. An updated 
model assessment of aircraft generated air pollution at LAX, 
JFK, and ORD. Final report Jan 1978-Jul 1980. Yamartino, 
R.J.; Smith, D.G.; Bremer, S.A.; Heinold, D.; Lamich, D. 
(Argonne National Lab., IL (USA)). Jul 1980. Contract 
DOT-FA77WAI-736. 89p. NTIS, PC A05/MF A0Ol1. 

This report documents the results of the Federal Aviation 
Administration (FAA)/Environmental Protection Agency (EPA) 
air quality study which has been conducted to assess the impact of 
aircraft emissions of carbon monoxide (CO), hydrocarbons (HC), 
and oxides of nitrogen (NOx) in the vicinity of airports. This assess- 
ment includes the results of recent modeling and monitoring efforts 
at Washington National (DCA), Los Angeles International (LAX), 
Dulles International (IAD), and Lakeland, Florida airports and an 
updated modeling of aircraft generated pollution at LAX, John F. 
Kennedy (JFK) and Chicago O’Hare (ORD) airports. The Airport 
Vicinity Air Pollution (AVAP) model which was designed for use 
at civil airports was used in this assessment. In addition the results 
of the application of the military version of the AVAP model the 
Air Quality Assessment Model (AQAM), are summarized. Both the 
results of the pollution monitoring analyses in Volume I and the 
modeling studies in Volume II suggest that: maximum hourly aver- 
age CO concentrations from aircraft are unlikely to exceed 5 parts 
per million (ppm) in areas of public exposure and are thus small in 
comparison to the National Ambient Air Quality Standard of 35 
ppm; maximum hourly HC concentrations from aircraft can exceed 
0.25 ppm over an area several times the size of the airport; and 
annual average NO2 concentrations from aircraft are estimated to 
contribute only 10 to 20 percent of the NAAQS limit level. 


31190 (BNL—29855) Concentration and deposition of 
sulfur oxides in the northeastern United States: a comparison 
of Airsox model results with monitoring data for July 1978. 
Kleinman, L.I. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1981. Contract AC02-76CH00016. 33p. NTIS, 
PC A03/MF A0O1. Order Number DE81028328. 

Atmospheric concentrations of sulfur dioxide and sulfate and 
wet deposition of total sulfur have been calculated for July 1978 in 
the eastern US and adjoining Canadian areas using the long-range 
transport model, AIRSOX (Atmospheric Impact of Residual Sulfur 
Oxide). Air concentrations have been compared with the observed 
values of SO2 and SO, at stations of the SURE (Sulfate Regional 
Experiment in the Northeastern US) network. Wet deposition of 
sulfur has been compared with measurements made at the MAP3S 
(Multistate Atmospheric Power Production Pollution Study) pre- 
cipitation chemistry stations. The averaging period of the calcula- 
tion encompasses the atmospheric residence time of pollutants emit- 
ted between July 1 and July 26, 1978. Observations have been aver- 
aged between July 6 and July 31, 1978, as this time span approxi- 
mates the period of impact of the emissions. This study was initiat- 
ed as part of a MAP3S program in which modelers at Argonne Na- 
tional Laboratory, Brookhaven National Laboratory (BNL), and 
Pacific Northwest Laboratory performed similar air and deposition 
quality calculations. A common data base consisting of emissions, 
upper air winds and temperatures, precipitation, ambient SO, and 
SO, concentrations, and precipitation composition was made availa- 
ble at the three laboratories participating in the model comparison. 
The manner in which the data were used was left to each modeler’s 
judgment. Standardized plotting and statistical routines were made 
available to each modeling group. The manner in which the data 
were presented and analyzed was, except for certain guidelines, also 
left to each modeler’s discretion. The model comparison was under- 
taken to assess the progress that has been made in long-range trans- 
port calculations under the MAP3S program. 


31191 (DOE/EV/10405—T1) Determination of sulfur 
speciation in industrial aerosols in an SQ,-rich environment. 
Progress report, June 1, 1980-July 15, 1981. Eatough, D.J. 
(Brigham Young Univ., Provo, UT (USA). Thermochemi- 
cal Inst.). 30 Jul 1981. Contract AC02-80EV10405. 48p. 
NTIS, PC A03/MF A0O1. Order Number DE81029026. 
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The major conclusions of this study are: inorganic and or- 
ganic S(IV) compounds are generally not present in primary emis- 
sions from coal or oil fired plants but are formed in the plumes 
emitted by these facilities; the formation of sulfate from SO2(g) in 
the daytime follows kinetics which are first order in SO2(g) and are 
temperature dependent; organic S(IV) compounds are formed in 
the plumes of the coal and oil fired power plants by a process 
which is first order in SO2(g). The ki value for this formation reac- 
tion may be inversely related to absolute atmospheric humidity. 
The results obtained suggest that the maximum rate for this reac- 
tion in plumes may be about 3% SO, hr~, dimethyl and/or mono- 
methyl sulfate have been shown to be present in both flue line and 
plume samples from coal and oil fired power plants; methylated sul- 
fates are formed during plume transport in the plumes of the power 
plants studied. The data are adequately described by a process 
which is first order in SO2(g); the use of calorimetry, ion chromato- 
graphy, colorimetry, proton induced x-ray emission analysis and 
(where applicable) capillary or packed column gas chromato- 
graphy-mass spectroscopy to analyze for sulfate, sulfuric acid, inor- 
ganic-S(IV), organic S(IV) and methylated sulfates in collected par- 
ticulate samples has been studied. It has been shown that artifact 
problems exist in these techniques which must be considered in 
doing detailed chemical characterization of the sulfur compounds 
produced by the combustion of fossil fuels; and the chemical struc- 
ture of the organic S(I[V) compound has been tentatively estab- 
lished. Results obtained to date indicate that the organic S(IV) 
found in plume particulate matter resulting from the combustion of 
coal or oil is a cyclic sulfite formed by reaction of SO2(g) and eth- 
ylene ozonide. 


31192 (SRIA—115-PA-83-X1) Lidar observations of the 
lower tropospheric aerosol structure during BOMEX. Final 
report. Uthe, E.E.; Johnson, W.B. (Stanford Research Inst., 
Menlo Park, CA (USA)). Jan 1971. Contract AM03- 
76SF00115. 128p. NTIS, PC A07/MF A0O1. Order Number 
DE81026900. 

A lidar (laser radar) was flown on a US Air Force WC-130B 
aircraft over the BOMEX (Barbados Oceanographic and Meteoro- 
logical Experiment) area during the third experimental period (20 
June to 3 July 1969). The instrument used a neodymium laser (1.06 
pm wavelength) and had a firing rate of approximately one pulse 
per 3.5 seconds. A total of 5192 lidar signatures were collected 
during the eight flight missions. A computer technique is described 
that adjusts and corrects the data for the range effect, instrumenta- 
tion nonlinearities, and pulse-to-pulse variations in transmitted 
energy, and then objectively performs a contour analysis of the re- 
sulting data matrix. Vertical cross sections of normalized lidar 
signal return obtained in this way are presented along with the as- 
sociated average vertical profiles. These lidar results are interpreted 
qualitatively in terms of changes in aerosol density and/or particle 
size in the lowest 3000 m of the atmosphere. They are compared 
with vertical profiles of temperature, dew point, and the radionu- 
clides 7Be and ®* Zr, which were obtained from supplementary data 
sources. The data analyzed clearly reveal the existence of well-de- 
fined scattering layers associated with the sub-cloud layer, the 
trade-wind inversion, and the Sahara dust stream. The height, 
thickness, density and structure of the Sahara dust layer showed 
large vertical and horizontal variability. The average aerosol scale 
height determined from this study was 1.48 km (standard deviation 
of 0.7 km). Lidar returns favorably compare with signatures synthe- 
sized by using measured particle size distributions and the Mie 
theory. 


31193 (TVA/ONR/ARP—81/8) Occurrence of anthropo- 
genic fog and ice from Widows Creek Unit 8 wet scrubber. 
Coleman, J.H.; Fagen, L.C. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA)). May 1981. 42p. NTIS, PC 
A03/MF AOl1. 

This report describes the results of a modeling study of the 
effect of the Widows Creek Steam Plant Unit 8 scrubbed plume 
upon ambient ice and fog formation within 20 km of the plant. The 
effect of the scrubber on reducing ambient SO: near the plant is 
also investigated. All investigations are repeated for three levels of 
scrubber reheat: high, medium, and low. The level of plume reheat 
determines the final height of the scrubbed plume and strongly af- 
fects the concentration of water vapor at ground level. Thus, the 
level of plume reheat is strongly reflected in levels of anthropoge- 
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nic fog and sulfur dioxide (SOz) (i.c., environmental impact is 
always predicted to be greater at a low reheat level than at a high 
reheat level). Very little impact of anthropogenic ice is predicted 
under any reheat level. At the worst case (lowest reheat), only 2 
percent of the area around the Widows Creek Steam Plant is pre- 
dicted to be impacted once per year and none of the area is predict- 
ed to be impacted twice or more. Anthropogenic fog is predicted 
to have a low impact over a large area (55 percent of the area at 
one occurrence of fog per year, low reheat) and to have a higher 
impact over a small area (10 percent of the area at 10 occurrences 
of fog per year, low reheat). It is assumed the scrubber removed 88 
percent of the SO, in the plume. Because of reduced plume rise, 
however, ambient SO, concentrations are often not reduced by 88 
percent. Under low reheat, for example, nearly 25 percent of the 
area near Widows Creek Steam Plant is predicted to experience a 
reduction in annual averaged SO. concentrations of less than 75 
percent. Under medium reheat, however, this area of impact is re- 
duced from 25 percent to less than 2 percent. 


31194 (TVA/ONR/ARP—81/9) Data summary: TVA 
lieder - quality monitoring system calendar year 1980. 
Lindsey, R.L. (Tennessee Valley Authority, Muscle Shoals, 
AL (USA). Jun 1981. 28p. NTIS, PC A03/MF AO1. 

This report presents the Tennessee Valley Authority's ambi- 
ent air quality monitoring activities for the calendar year 1980. In- 
cluded are the types and number of the pollutant parameters meas- 
ured; the location of stations in individual coal-fired power plant 
networks, trend stations, and other monitoring sites; a brief descrip- 
tion of the monitoring methodologies employed to measure these 
parameters; and a summary presentation of the data collected 
throughout the Tennessee Valley. 


31195 (UCID—19158) Physical and chemical character- 
ization of fine particles in off-gases from coal combustion and 
oil shale retorting. Ondov, J.M. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Aug 1981. Contract W-7405-ENG- 
48. 13p. NTIS, PC A02/MF AOl. Order Number 
DE81026540. 

Accompanying the extraction of energy by virtually all of 
our fossil technologies are by-product aerosols containing toxic and 
carcinogenic substances on particles of respirable size. Concern for 
the atmospheric release and effects on human health resulting from 
subsequent inhalation of these particulate substances has fostered 
extensive research into process and control technology, atmospher- 
ic physics and chemistry, and inhalation toxicology. We studied the 
physical and chemical properties of process aerosols from coal and 
oil facilities. The purpose of this work is to develop the source 
terms of toxic substances for human inhalation dosimetry and to 
elucidate mechanisms of particles formation and chemical enrich- 
ment. Some of the chemical and physical aerosol measurements un- 
dertaken in this work are discussed. 
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31196 (DPSPU—79-302) Environmental monitoring at 
the Savannah River Plant. Annual report for 1978. Ashley, 
C.; Zeigler, C.C. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). Jan 1981. Con- 
tract ACO09-76SRO00001. 17ip. NTIS, PC A08/MF AOl1. 
Order Number DE81028471. 

The environmental monitoring program at the Savannah 
River Plant (SRP) provides reliable measurement of radioactive 
materials released at the source (approximately 40 locations) and 
present in the environment (approximately 500 locations). In recent 
years, the environmental monitoring program has been expanded to 
include measurements of nonradioactive materials released by SRP. 
A brief discussion of plant releases to the environment and radioac- 
tive and nonradioactive materials detected in the environment are 
presented. The appendices contain data analysis and quality control 
information, sensitivities of laboratory analyses, tables of environ- 
mental sample analyses, and maps of sampling locations. 
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REFER ALSO TO CITATION(S) 29964, 29967 


31197 Air quality and urban waterfront development: a 
review of government regulations and attitudes. Ash, T. pp 
81-98 of Refining the waterfront. Alternative ene "gy meg | 


policies for urban coastal areas. Morell, D.; Singer, G 
(eds), —— e, MA; Oelgeschlager, Gunn & "Hain, Pub- 
lishers, Inc. (1980). 

Air quality is one of the principal constraints to the siting of 
new facilities on urban waterfronts, especially those with high 
levels of air pollution even when using advanced abatement tech- 
nology. Air quality issues in Hudson County illustrate this concern. 
Afflicted with one of the highest cancer rates in the US, it is part 
of a region that the US EPA has ranked second in priority nation- 
ally for pollution abatement. Certain onshore support facilities for 
OCS development, such as oil storage, transfer and refining, add a 
tremendous amount of pollution to the air. Some argue that these 
facilities should be banned in existing nonattainment areas. (DLS) 


31198 EPA's emission offset policy and energy facility 
siting. Merchant, B. pp 99-114 of Refining the waterfront. 
Alternative energy facility siting policies for urban coastal 
areas. Morell, D.; Singer, G. (eds.). Cambridge, MA; Oel- 
geschlager, Gunn & Hain, Publishers, Inc. (1980 

Hudson County, New Jersey, with its prime waterfront loca- 
tion, has traditionally been chosen by industry as the site for petro- 
chemical and energy facilities serving New York area, and indeed 
the whole northeast. In recent years, concern about seriously high 
concentrations of petrochemical oxidants and other airborne pollut- 
ants has caused a backlash among county residents. In coping with 
the challenge of building new facilities in nonattainment areas, 
which include most of the country’s urban waterfronts, the US 
EPA has developed an emission offset policy designed to allow suf- 
ficient flexibility in implementing the Clean Air Act so as to permit 
needed growth to occur. Because of the vital importance of this 
policy to energy facility siting in urban coastal areas, the new emis- 
sion offset policy is examined. (DLS) 
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REFER ALSO TO CITATION(S) 31197, 31198, 31208 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 
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(DOE/EV/00641—45) Mineral cycling in soil and 
litter arthropod food chains. report, November 1, 
1980-October 31, 1981. Crossley, D.A. Jr. (Georgia Univ., 
Athens (USA). Dept. of Entomology). 15 Jun 1980. Con- 
tract AS09-76EV00641. 33p. NTIS, PC A03/MF AOI. 
Order Number DE81027573. 

Progress and current status are reported for research pro- 
jects concerned with mineral element and nutrient dynamics in soil 
arthropod food chains. Research is performed within the larger 
context of terrestrial decomposition, in which soil arthropods may 
act as regulators of nutrient dynamics during decomposition. Re- 
search is measuring rates of nutrient accumulation and excretion by 
using radioactive tracer analogs of nutrients. This year, emphasis 
has been placed on field work in which soil arthropod population 
size and nutrients inputs were varied experimentally. The presence 
of microarthropods in field microcosms increased the mineralization 
of N and P in each case, but rates were not correlated with arthro- 
pod densities. Experiments recently started are using both arthro- 
pod and microfloral inhibitors, in open systems on the forest floor, 
with the objective of quantifying arthropod enhancement of micro- 
bial immobilization of nutrients. 
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31200 (ORNL—5720) Student research activities in the 
Technology Assessments Section of the Health and Safety Re- 
search Division, Summer 1980. Chester, R.O.; Roberts, D.A. 
(Oak Ridge National Lab., TN (USA)). Aug 1981. Contract 
W-7405-ENG-26. 113p. NTIS, PC A06/MF AOl1. Order 
Number DE81028029. 

Reports summarizing activities of students assigned to the 
Technology Assessments Section of the Health and Safety Re- 
search Division for the summer 1980 are presented. Unless indicat- 
ed otherwise, each report was written by the student whose work 
is being described. For each student, the student's supervisor, the 
name of the program under which the student was brought to 
ORNL, the academic level of the student, and the name of the 
ORNL project to which the student was assigned are tabulated. 
The reports are presented in alphabetical order of the students’ last 
names. 


31201 permitting delays on investment desir- 
ability. PP On ea fl Refining the waterfront. Alternative 
energy facility oy policies for urban coastal areas. 
Morell, D.; Singer, G. (eds.). Cambridge, MA; Oelgesch- 
lager, Gunn & Hain, Publishers, Inc. (1980). 

This article examines the effect or delays resulting from the 
permitting process on the desirability of a proposed refinery invest- 
ment. To measure the impacts of delays, cost and revenue data 
were obtained for a refinerery producing 200,000 barrels per day of 
fuel. Three baseline refinery cases were used. This examination of 
permitting process impacts as a function of project profitability 
allows for a more general interpretation of the analysis. (DLS) 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 29888, 30050, 31196, 31250 


31202 (EGG—1183-1791) Aerial radiological survey of 
the North Anna power station and surrounding area, Mineral, 
Virginia. Maguire, T.C.; Steiner, P.A. (EG and G, Inc., Las 
Vegas, NV (USA). Energy Measurements Group). Jun 
1981. Contract AC08-76NV01183. 15p. NTIS, PC A02/MF 
A01. Order Number DE81028518. 

A 1600 km? area around the North Anna Power Station near 
Mineral, Virginia was radiometrically surveyed from an airborne 
platform during July 1979. No man-made terrestrial gamma-photon 
emitting radionuclides were detected, although airborne krypton-85 
was observed during one survey flight. Aerial count rates from nat- 
ural emitters were converted to average exposure rates one meter 
above the ground and presented in the form of an isopleth map. 
The average levels were between 6 and 10 »R/h, which included 
an estimated cosmic ray contribution of 3.7 wR/h. Exposure rates, 
measured with a portable ion chamber, and subsequent soil analyses 
displayed reasonable agreement with the data collected from the 
aerial platform. 


31203 (IAEA-SM—257/56) On the long-term behavior of 
129] in the terrestrial environment. Kocher, D.C. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 13p. (CONF-810722—7). NTIS, PC A02/MF AO1. 

From International symposium on migration in the terrestrial 
environment of long-lived radionuclides from the nuclear fuel 
cycle; Knoxville, TN, USA (27 Jul 1981). 

A linear compartment model of the global iodine cycle has 
been used to predict the average long-term behavior of '*°I in the 
terrestrial environment following releases, e.g., from nuclear fuel 
reprocessing and atmospheric weapons testing. The parts of the ter- 
restrial environment considered in this study include the surface 
soil region, with an assumed depth of 1 m, and shallow and deep 
subsurface regions of the lithosphere in which '°I is transported 
via groundwater flow. The mean residence time of '*°I in the sur- 
face soil region is large considering the corresponding mean resi- 
dence time for water in the surface soil region of 0.7 y and meas- 
ured distribution coefficients for iodine in soils. The predicted mean 
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resident time for '*°I in surface soil leads to the conclusion that in- 
gestion of foodstuffs contaminated via root uptake of '*°I by plants 
is the only significant exposure pathway for man for thousands of 
years following a release to the atmosphere and deposition onto the 
earth’s surface. The predicted mean residence times of '°I in the 
shallow and deep subsurface compartments of the lithosphere are 
only about a factor of five greater than the corresponding mean 
residence times for groundwater in these compartments. This result 
agrees well with the expectation that '°I transport via ground- 
water flow is not greatly retarded, and leads to the conclusion that 
the subsurface lithosphere is not a significant sink for isolating glo- 
bally circulating *°°I from man. 


31204 (PNL—3729) Environmental status of the Hanford 
Site for CY-1980. Sula, M.J.; Blumer, P.J.; Dirkes, R.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Aug 1981. Contract AC06-76RL01830. 70p. NTIS, PC 
A04/MF AO1. Order Number DE81028358. 

Samples of air, surface water, soil, vegetation, and wildlife 
were collected and external penetrating radiation dose meas- 
urements were made in the vicinity of the major operating areas on 
the Hanford Site. The samples were analyzed for radioactive con- 
stituents including tritium, strontium-90, plutonium, and gamma- 
emitting radionuclides. In addition, site roads, railroad tracks, and 
burial grounds were surveyed periodically to detect any abnormal 
levels of radioactivity. Radioactive and nonradioactive waste dis- 
charges and environmentally related unusual occurrences reported 
for the major operating areas were summarized. 


31205 (RHO-CD—782) Surface soil contamination stand- 
ards. Boothe, G.F. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 23 Oct 1979. Contract AC06- 
77RLO1030. 24p. NTIS, PC A02/MF A0O1. Order Number 
DE8 1028398. 

The purpose of this document is to define surface soil con- 
tamination limits for radioactive materials below which posting, re- 
strictions and environmental controls are not necessary in order to 
protect personnel and the environment. The standards can also be 
used to determine if solid waste or other material is contaminated 
relative to disposal requirements. The derivation of the standards is 
given. 


31206 Examination of the effect in radiological assess- 
ments of high soil-plant concentration ratios for harvested 
vegetation. Schwarz, G.; Hoffman, F.O. (Oak Ridge Nation- 
al Lab., TN (USA)). Health Physics ; 39: No. 6, 983-986(Dec 
1980). 

In this investigation the effect of removal of radioactivity 
from the root zone of soil by harvesting vegetation exhibiting high 
soil-to-plant concentration ratios was studied. The importance of 
harvesting is shown to be a function of the plant-to-soil concentra- 
tion ratio, the harvested biomass of vegetation, the time-period of 
accumulation in the soil-root zone and the radiological half-life of 
the radionuclide. 


31207 Radioisotope detection and dating with accelera- 
tors. Mast, T.S.; Muller, R.A. (Univ. of California, Berke- 
ley). pp 7-32 of Nuclear science applications. Volume 1. 
Paris, France; Harwood Academic Publishers (1980). 

Current research shows the status of the new technique of 
high energy mass spectrometry. This sensitive method of measuring 
isotope concentrations has been applied to the detection of rare ra- 
dioisotopes used for age estimation. A description of the techniques 
used to select and identify the individual radioisotope atoms in a 
sample are discussed, and then the status of the radioisotope meas- 
urements and their applications are reviewed. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 29964, 29965, 29967, 30875 
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31208 (ANL/AA—19) Land use and energy. Robeck, 
K.E.; Ballou, S.W.; South, D.W.; Davis, M.J.; Chiu, S.Y.; 
Baker, J.E.; Dauzvardis, P.A.; Garvey, D.B.; Torpy, M.F. 
(Argonne National Lab., IL (USA)). Jul 1980. Contract W- 
31-109-ENG-38. 177p. NTIS, PC A09/MF AOI. Order 
Number DE81028475. 

This report provides estimates of the amount of land re- 
quired by past and future energy development in the United States 
and examines major federal legislation that regulates the impact of 
energy facilities on land use. An example of one land use issue asso- 
ciated with energy development - the potential conflict between 
surface mining and agriculture - is illustrated by describing the 
actual and projected changes in land use caused by coal mining in 
western Indiana. Energy activities addressed in the report include 
extraction of coal, oil, natural gas, uranium, oil shale, and geother- 
mal steam; uranium processing; preparation of synfuels from coal; 
oil refineries; fossil-fuel, nuclear, and hydro-electtic power plants; 
biomass energy farms; and disposal of solid wastes generated during 
combustion of fossil fuels. Approximately 1.1 to 3.3 x 10® acres 
were devoted to these activities in the United States in 1975. As 
much as 1.8 to 2.0 x 10° additional acres could be required by 1990 
for new, nonbiomass energy development. The production of grain 
for fuel ethanol could require an additional 16.9 to 55.7 x 10° acres 
by 1990. Federal laws that directly or indirectly regulate the land- 
use impacts of energy facilities include the National Environmental 
Protection Act, Clean Air Act, Federal Water Pollution Control 
Act, Surface Mining Control and Reclamation Act, and Coastal 
Zone Management Act. The major provisions of these acts, other 
relevant federal regulations, and similar state and local regulatons 
are described in this report. Federal legislation relating to air qual- 
ity, water quality, and the management of public lands has the 
greatest potential to influence the location and timing of future 
energy development in the United States. 


31209 (K-BD—1059-Pt.3) Tornado risk and design wind- 

for the Portsmouth Plant Site. (Union Carbide Corp., 
Oak Ridge, TN (USA). Nuclear Div.; Texas Tech Univ., 
Lubbock (USA). Inst. of Disaster Research). Aug 1975. 
Contract W-7405-ENG-26. 43p. NTIS, PC A03/MF AOl1. 
Order Number DE81028533. 

The purpose of this study is to determine the probability of 
tornadic and straight winds exceeding a threshold value in the geo- 
graphical region surrounding the Portsmouth, Ohio Plant Site. The 
probability that winds will exceed a specific value within the life- 
time of a structure represents a level of risk that can be associated 
with design criteria for the structure. The design criteria presented 
in this study are based on a level of risk represented by a 16% 
probability that the design windspeed will be exceeded within a 50 
year lifetime of the structure. Design criteria associated with other 
levels of risk can be established from the windspeed probability dis- 
tribution presented in this report. Probability distributions for wind- 
speeds from tornadoes, extreme winds and a combination of the 
two are shown. The 16% probability in 50 years is equivalent to a 
probability of 3.4 x 10~* in one year. A maximum design windspeed 
of 100 mph is associated with this level of risk. Other parameters 
associated with this maximum windspeed are determined from tor- 
nado vortex mechanics. The extreme wind and tornado parameters 
are presented. The remainder of the report is devoted to a technical 
discussion of the development of the windspeed probability distri- 
butions. Desiga criteria for other levels of risk are also presented. 


31210 Refining the waterfront. Alternative energy facility 
siting policies for urban coastal areas. Morell, D.; Singer, G. 
(eds.). Cambridge, MA; Oelgeschlager, Gunn & Hain, Pub- 
lishers, Inc. (1980). 355p. 

Alternative energy facility siting policies for urban coastal 
areas are discussed with focal points on the older urban coastal 
areas, alternative patterns of development, economics of energy fa- 
cility siting, and a look into the future for urban coastal areas. An 
appendix and bibliography is iacluded in the work. (DLS) 


31211 Coastal zone conflicts and urban opportunities. 
Morell,D.; Singer, G. pp 1-15 of Refining the waterfront. 
Alternative energy facility siting policies for urban coastal 
areas. Morell, D.; Singer, G. (eds.). Cambridge, MA; Oel- 
geschlager, Gunn & Hain, Publishers, Inc. (1980). 
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Energy and environmental policies constantly confront con- 
flicting goals in pursuit of an amorphous national interest. Nowhere 
are these dilemmas more apparent than at the conflunce of energy 
siting, coastal zone management, and urban development. Along 
the coast rural and urban interests often are in conflict. The re- 
search was focused on problems of siting energy facilities on city 
waterfronts or in alternative locations. The researchers tried to de- 
termine mechanisms for finding sites for necessary new energy 
facilities that are compatible with the conflicting mandates of rural 
coastline preservation and the changing uses of urban waterfronts. 


(DLS) 


31212 People and petrochemicals: siting controversies on 
the urban waterfront. Singer, G. pp 19-63 of Refining the 
waterfront. Alternative energy facility siting policies for 
urban coastal areas. Morell, D.; Singer, G. (eds.). Cam- 
C98 MA; Oelgeschlager, Gunn & Hain, Publishers, Inc. 


(19 

With nearly every major city in the US located on navigable 
water and almost half of the US population living within 50 miles 
of a coast, urban coastal areas play a key role in national affairs. 
These prime waterfront locations in many cities are ripe for rede- 
velopment. The rural preservationist focus of the federal coastal 
zone management act of 1972 and many state laws encourage urban 
siting for those energy and other facilities not wanted in unspoiled 
areas. Public reactions against waterfront siting are reviewed with 
emphasis on citizens groups against petrochemical sitings on urban 
waterfronts. (DLS) 


31213 Urban waterfront: planning perspectives and 
energy facility siting. Denitz, P. pp 65-79 of Refining the 
waterfront. Alternative energy facility siting policies for 
urban coastal areas. Morell, D.; Singer, G. (eds.). Cam- 
19 cise)" MA; Oelgeschlager, Gunn & Hain, Publishers, Inc. 


The emergence of energy self-sufficiency as national policy 
and major offshore explorations in the Baltimore Canyon, Georges 
Bank, and other new areas point to the likely need to locate major 
new onshore support activity. Critical issues of economic social, 
and aesthetic impact require coastal cities to determine exactly 
what constitutes the highest and best use of their waterfronts. 
Broader perspective was gained through an examination of the re- 
gional context of waterfront development in Hudson County, New 
Jersey. Special attention was paid to the attitudes of cities, the 
county, regional planning agencies, and various advisory boards 
and activist groups regarding the feasibility and acceptability of 
creating a regional strategy for waterfront planning. (DLS) 


31214 Case study of a refinery sited in Louisiana. 
117-142 of Refining the waterfront. Alternative energy . 
cility siting policies for urban coastal areas. Morell, D.; 
Singer, G. (eds.). Cambridge, MA; Oeigeschlager, Gunn & 
Hain, Publishers, Inc. (1980). 

In April 1974, ECOL, Ltd., was incorporated under the laws 
of the state of Louisiana to construct and operate a petroleum refin- 
ery in the state. The corporation was formed as a result of decision 
by Ingram Corporation and Northeast Petroleum corporation to 
undertake a joint project. Within six months, ECOL began con- 
struction of the largest refinery ever built in a single phase within 
the United States. Unlike most US refineries, the ECOL facility 
was Originally designed to produce residual fuel oil rather than gas- 
Oline. The market for the fuel oil produced by the ECOL facility 
was foreseen by the partners as primarily industries and utilities 
along the East Coast and in the Midwest. From the standpoint of 
both raw product supply and finished product market, the ECOL 

principals would have preferred to site their proposed facility on 
the East Coast, but time was of the essence and anticipated delays 
in permitting and constructing the facility discouraged ECOL from 
attemping to site there. ECOL developed a list of 10 basic require- 
ments and then sought sites that met these requirements. While 
most of these factors involved physical or geographic features, the 
company was also concerned about local and state economic and 
political climates. 
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31215 Case study of a petrochemical plant sited in Texas. 
pp 143-164 of Refining the waterfront. Alternative en ¥¥ 
facility siting policies for urban coastal areas. Morell, 
Singer, G. (eds.). Cambridge, MA; Oelgeschlager, Gunn & 
Hain, Publishers, Inc. (1980). 

Corpus Christi Petrochemical Company is representative of 
the growing trend for oil and chemical companies to diversify into 
the petrochemical sector. The plant's large size and its dependence 
on liquid feedstocks also make it illustrative of the future of the pet- 
rochemical industry. Like many other petrochemical plants, CCPC 
has chosen to site near its raw materials and markets. This proxim- 
ity, the ability to obtain necessary permits, and the generally favor- 
able business climate are probably the major incentives for a petro- 
chemical facility to site in Texas. For CCPC, it is likely that the 
siting decisions were significanlty affected by the location of the 
parent companies’ facilities. The company’s decision to locate near 
its feedstock source was certainly affected by Champln’s knowledge 
of and strong commitment to the Corpus Christi area. The compa- 
ny appeared to make its siting decision on criteria not unlike those 
used by an average home buyer. It assessed its particular needs and 
sought a location where it could obtain land at a reasonable price. 
the facility required fresh water, power, and accessibility to trans- 
portation systems. The company looked for a site on which govern- 
mental agencies would allow it to build. 


31216 Energy facility siting on the Gulf Coast: a policy 
perspective. PP 165-179 of Refining the waterfront. Alterna- 
tive energy facility siting policies for urban coastal areas. 
Morell, D.; Singer, G. (eds.). Cambridge, MA; Oelgesch- 
lager, Gunn & Hain, Publishers, Inc. (1980). 

It is no longer sufficiient for a company to consider only the 
economic viability of a potential site. Siting decisions must consider 
applicable environmental regulations and must take into account 
local attitudes toward the proposed facility. Texas and Lousiana, 
the Gulf Coast states producing the greatest amount of raw materi- 
als for energy production, were selected for an in-depth exploration 
of similarities and differences between their siting processes. The 
factors include state and local approaches to siting, land availabilty, 
policies of siting, economic impact, and federal intervention. (DLS) 


31217 Alternative energy technologies and the urban 
coastal zone. Kirschner, L. pp 259-278 of Refining the wa- 
terfront. Alternative energy facility siting policies for urban 
coastal areas. Morell, D.; Singer, G. (eds.). Cambridge, MA; 
Oelgeschlager, Gunn & Hain, Publishers, Inc. (1980). 

Cogeneration, total and integrated energy systems and fuel 
cell applications may all be quite appropriate for urban siting. 
Moreover, their implementation could, over time, reduce the 
number of new power plant sites that would otherwise be needed, 
in urban areas and elsewhere. Each of these technologies can pro- 
duce electricity directly; some can also be a source of steam. Each 
uses fossil fuels efficiently and provides the opportunity for reduced 
scale. All provide new opportunities for energy conservation. In 
the case of a facility designed to gasify coal, minemouth sited plants 
can offer this clean fuel to urban regions striving toward improved 
air quality. 


5106 Regulations 
REFER ALSO TO CITATION(S) 31205, 31208 


31218 Economics of permitting: an approach. pp 183-209 
of Refining the waterfront. Alternative energy facility siting 
policies for urban coastal areas. Morell, D.; Singer, G. 
(eds.). Cambridge, MA; Oelgeschlager, Gunn & Hain, Pub- 
lishers, Inc. (1980). 

Different permit processes and locational scenarios have 
varying kinds of impacts on the economics of energy facility devel- 
opment. In the northeast US, energy facilities have encountered 
strong opposition from community organizations and environmental 
groups. Two issues are of principal importance in this analysis. One 
is the economic impact of the permitting process on the desirability 
of an investment in an energy on industrial facility. The other is the 
possible effects on the location selected for the facility on the per- 
mitting process and investment economics. The overall intent is to 
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determine if the additional costs of innovative siting can be offset 
by reduced permitting costs. (DLS) 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 31182 
5201 Basic Studies 


REFER ALSO TO CITATION(S) 31303, 31321 


31219 (LBL—12513) Aspects of feeding in marine zoo- 
plankton. Final report. Shuert, P.G.; Hopkins, T.L. (Univer- 
sity of South Florida, St. Petersburg (USA). Dept. of 
Marine Science). Dec 1980. Contract W-7405-ENG-48. 79p. 
NTIS, PC A05/MF A0O1. Order Number DE81028907. 

A literature review is presented on feeding in the major 
types of zooplankton. Considered are the groups commonly taken 
with plankton nets, the meso- and megaplankton. 286 references. 
(LEW) 


31220 (ORAU/IEA—81-6(M)) Response of the oceans to 

ic carbon dioxide. Baes, C.F. Jr. (Oak 
Ridge Associated Universities, Inc., TN (USA)). Aug 1981. 
Contract AC05-760R00033. 72p. NTIS, PC A04/MF AOl1. 
Order Number DE81028178. 

The rate at which the oceans take up excess atmospheric 
carbon dioxide from the burning of fossil fuels is an important 
factor in determining the rate of increase in the atmospheric con- 
centration of carbon dioxide and the maximum value it will reach. 
In this review are considered the relevant physical and chemical 
features of the ocean, the observational evidence of its response to 
increasing atmospheric carbon dioxide, and the uncertainties in- 
volved in modeling this response. The deep ocezns are near satura- 
tion with calcite (the least soluble form of calcium carbonate). 
While the pressure dependence of this solubility and ocean circula- 
tion tend to produce calcite supersaturation of the upper ocean, 
these effects cannot account for the far greater supersaturation of 
the surface waters. This condition is probably maintained by the ef- 
fects of photosynthesis and the biogenically controlled precipitation 
of calcium carbonate. After correcting for the expected effects of 
biological processes on the composition of seawater, several investi- 
gators have found evidence that the increasing carbon dioxide con- 
tent of the atmosphere has already detectably affected the distribu- 
tion of carbon in the upper ocean. While there are some complica- 
tions and uncertainties from mixing effects, there seems reason to 
hope that this signature of excess carbon may soon become a valua- 
ble tracer for monitoring ocean response. 


5202 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 29797, 29798, 29803, 29805, 31036, 31200 


(DOE/EV/70001—59) Composition and manga- 
nese association of suspended matter at the head of a south- 
east Alaskan fjord. Robb, M.S. (Alaska Univ., Fairbanks 
(USA). Inst. of Marine Science). May 1981. Contract AT06- 
76EV70001. 196p. NTIS, PC A09/MF A01. Order Number 
DE81028320. 


Thesis. 

Suspended particulate matter (S.P.M.) is a key component in 
the flux of metals from a riverine source to the sediments and to 
the deep ocean. Neutron activation analysis of SPM at the head of 
a southeast Alaskan fjord showed elevated particulate Mn concen- 
trations throughout the water column and low surface and nearbot- 
tom concentrations. Detailed investigations of selected particulate 
samples using scanning electron microscopy and energy dispersive 
X-ray analysis revealed the presence of Mn in small (~ 2m) 

ical particles and encrustations. It is postulated that organical- 


spherical , 
ly stabilized colloidal complexes containing Fe, Mn, P, Al, and Si 
are periodically flushed from the river and flocculate to produce 
the observed particles. These particles are quickly diluted by 
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mixing, except during periods when a parcel of water is isolated be- 
tween the surface circulation and inflow-outflow across the sill: 
maxima in Mn/AI ratios are observed in these zones. Diagenetic re- 
mobilization of Mn from the sediment does occur but is not impor- 
tant when compared to the river input. 


(DOE/EV/70001—60) Transport and reaction of 
heavy metals in Alaskan fjord estuaries. Annual report, July 
1, 1980-May 31, 1981. Burrell, D.C. (Alaska Univ., Fair- 
banks (USA). Inst. of Marine Science). May 1981. Contract 
AT06-76EV0001. 82p. NTIS, PC AOS/MF AOl. Order 
Number DE81028319. 

The program investigates the potential effects of energy-re- 
lated chemical pollution in Alaskan fjords. The long-term objective 
is to understand the chemical, physical, and biological processes re- 
sponsible for the transport and reaction of heavy metals in these 
sub-arctic estuaries. The physical circulation and, mixing processes, 
the nature and reactions of terrigenous organics and i 
sediment within the mixing zone, and aspects of the basin sediment 
oxygen, carbon and nutrient budgets in addition to study of individ- 
ual metals are investigated. Mainly copper, iron and manganese are 
being studied since these provide information on physical-chemical 
processes common to, or greatly affecting, a much wider range of 
metals. The bulk of the Work completed section of this report 
refers to Resurrection Bay, a southcentral Alaskan fjord. The Work 
in progress reported here outlines recent investigations in Boca de 
Quadra, a southeast Alaskan fjord-estuary. We are here investigat- 
ing deep and surface water circulation; oxygen, carbon and nutrient 
budgets; the compositions, reaction and flux of particulate sediment; 
and organic-heavy metal associations in the freshwater and in the 
mixing zone. 


31223 Development and application of an in situ x-ray 
fluorescence spectrometer for underwater sediment analysis, 
Wogman, N.A.; Nielson, K.K. (Pacific Northwest Lab., 
Richland, WA). Environment International ; 4: No. 4, 313- 
324(1980). 

An energy-dispersive x-ray fluorescence spectrometer has 
been developed that provides in situ analyses for thirty elements in 
the 5 to 50 ppM range (dry weight) in sediments at water depths to 
100 m. The analyzer consists of a radionuclide excitation source. 
109Cd, and a solid cryogen-cooled Si(Li) detector with a 0.2-mm 
beryllium window. The spectrometer has been designed to analyze 
elements in sediment surfaces as well as a function of sediment 
depth. The spectrometer has been utilized on a minisubmersible and 
from a surface vessel. This instrument was applied to several envi- 
ronmental studies. The in situ spectrometer is compared with a lab- 
oratory x-ray fluorescence spectrometer. 


5203 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 30050, 31196, 31224, 31224 

5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 30216 

5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 30214, 30215, 30875 


31224 (DOE/EV/00703—3) Mid-Pacific Research Labo- 
ratory. Annual report, 1 October 1979-30 September 1980. 
Colin, P.L.; Harrison, J.T. III. (Hawaii Univ., Honolulu 
(USA). Office of Research Administration). Apr 1981. Con- 
tract AC08-76EV00703. 38p. NTIS, PC A03/MF AOl1. 
Order Number DE81028362. 

Progress is reported in the research program which concen- 
trates on sediment bottom communities of the Eniwetak lagoon. 
Biological and physical-chemical processes of the lagoon floor are 
relevant to radionuclide mobilization and redistribution. Because of 
the paucity of general information about the deep lagoon, initial 
studies were designed to assess benthic community distribution and 
structure. Two-hundred stations throughout the lagoon are being 
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surveyed using a camera system designed and built at MPRL. 
These studies of benthic community distribution are augmented by 
a concurrent research effort to quantify benthic primary produc- 
tion, community metabolism, and cycling of nutrients between the 
sediments and the overlying water column. Net daily oxygen and 
nutrient flow data are tabulated. Facilities are described, communi- 
ty relations are discussed, and a plan for future research is given. 


5206 Regulations 
REFER ALSO TO CITATION(S) 29806, 31208 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 30673, 30684, 30687 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 30257, 30683, 30684, 30686, 31215, 31217, 
31218 


31225 Locational dimensions: the economics of coastal vs. 
inland and urban vs. rural siting. pp 233-256 of Refining the 
waterfront. Alternative energy facility siting policies for 
urban coastal areas. Morell, D.; Singer, G. (eds.). Cam- 
bridge, MA; Oelgeschlager, Gunn & Hain, Publishers, Inc. 
(1980). 

The location of a proposed refinery or energy facility can 
affect the investment decision directly through its impacts on the 
costs of building or operating the facility. The site can also influ- 
ence the expected length of he permit process, the probability of 
successfully receiving all the necessary approvals, or both. To de- 
velop an insight into the relationships between facility location, re- 
finery economics, and the permit process several visits were made 
to oil companies currently undergoing permit review. (DLS) 


31226 Policies for energy facility siting on the urban 
coast. Morell, D. pp 285-309 of Refining the waterfront. Al- 
ternative energy facility siting policies for urban coastal 
areas. Morell, D.; Singer, G. (eds.). Cambridge, MA; Oel- 
geschlager, Gunn '& Hain, Publishers, Inc. (1980). 

Recommendations for policies which support innovative re- 
development efforts are proposed. ‘ihe policies include alternate 
siting strategies for the urban waterfront, urban waterfront revital- 
ization and energy facility siting, economics of energy facility 
siting, alternate energy technologies and the urban coast, govern- 
ment participation, and federal planning effects. (DLS) 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 30334, 30890 
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REFER ALSO TO CITATION(S) 31219, 31241, 31308 


31227 (LBL—12917) Computerized model to estimate 
current net migration rates by race, sex, and age. Schroeder, 
E.C. (Lawrence Berkeley Lab., CA (USA)). Jun 1981. Con- 
tract W-7405-ENG-48. 38p. NTIS, PC A03/MF AO1. Order 
Number DE81028901. 

The most recent net migration rates available by race, sex, 
and age at the county level are the 1960 to 1970 rates as developed 
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by Bowles, Beale, and Lee, (1975). However, the migration patterns 
in many geographic areas have changed considerably from the 
1960's to the 1970's. Using the 1960 to 1970 net migration rates to 
project into the 1980’s can be inappropriate. To obtain better esti- 
mates of net migration in the 1970's, a flexible migration submodel 
was developed based on a methodology described in detail in earli- 
er publications (Pittenger, 1974 and 1978). To estimate the current 
net migration rates of an area, the character of that area is used. 
Areas of a similar type, e.g., rural, central city, suburban, etc., usu- 
ally follow similar migration patterns. A set of about a dozen mi- 
gration patterns was developed that mimicked most net migration 
flows. Once a pattern was chosen for a particular area, it was 
scaled by using total net migration estimates for the area. 


31228 Sensitivity analysis of a mathematical model of 
phytoplankton growth and nutrient distribution in the Pacific 
Ocean off the northwestern US coast. Jamart, B.M.; Winter, 
D.F.; Banse, K. (Univ. of Washington, Seattle). Journal of 
Plankton Research ; 1: No. 3, 267-290(1979). 

We describe a numerical two-dimensional (time and depth) 
model of phytoplankton growth and nutrient distribution in the Pa- 
cific Ocean off the northwestern US coast. The numerical model 
consists of coupled integropartial differential equations expressing 
conservation of chlorophyll a, nitrate, and ammonium. The relevant 
physical and biological processes are represented by conventional 
functions and parameters. The system is closed by specification of 
grazing pressure and light intensity. A long-term simulation over 
spring and summer months (for convenience, called the standard 
run) represents well the main features of observed chemical data 
and biological variables, including the formation and deepening of a 
subsurface chlorophyll maximum. In this paper, a sensitivity analy- 
sis of the system is carried out by comparing the standard run with 
the results of twenty numerical experiments, in each of which a 
single function or parameter in the model is modified. The forma- 
tion of the subsurface chlorophyll maximum is simulated, more or 
less realistically, in all experiments. Moreover, the results suggest 
that the chlorophyll distribution adjusts in time and depth so as to 
optimize the transfer of carbon to secondary producers. The level 
of the carbon output is determined mainly by the resources availa- 
ble to the primary producers. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 31053, 31244, 31248, 31256, 31306, 31310 


31229 Regulation of Cd**/Zn** -stimulated metallothion- 
ein synthesis during induction, deinduction, and superinduc- 
tion. Hildebrand, C.E.; Enger, M.D. Biochemistry ; 19: No. 
25, 5850-5857(1980). 

Metallothioneins (MTs) are low-molecular-weight, thiol-rich, 
metal-binding proteins which are synthesized in animal tissues or in 
cultured cells in response to Cd** or Zn™* exposure. We have ex- 
amined regulation of MT synthesis in a Cd?--resistant (Cd/sup r/) 
Chinese hamster cell which is proficient in induction of MT synthe- 
sis following exposure to either Cd** or Zn**. The Cd/sup r/ cell 
MTs are cysteine rich and leucine deficient, bind Zn** and Cd* 
with high affinity, and are synthesized only during exposure of the 
cells to Cd** or to excess Zn**. Induction of MT synthesis is inhib- 
ited by 5 yg/mL actinomycin D (AM), indicating that RNA syn- 
thesis is required for induction. MT synthesis also is dependent 
upon the continued exposure to inducing metal since withdrawal of 
inducer at the time of maximal MT synthesis results in a deinduc- 
tion of MT synthesis with a half-time of 2 to 3 h. Analyses of in- 
duction and deinduction kinetics, together with the results of RNA 
synthesis inhibitor studies, suggest that indication of MT synthesis 
is regulated primarily at the level of transcription of thionein 
mRNA. Finally, the existence of the AM-mediated superinduction 
of MT synthesis, a phenomenon originally observed in steroid-me- 
diated induction of specific hepatic enzymes, suggests that similar 
regulatory mechanisms may operate in these quite different induc- 
ible systems. 


31230 Separation and measurement of direct and indirect 
effects of light on stomata. Sharkey, T.D.; Raschke, K. 
(Michigan State Univ., East Lansing). Contract EY-76-C-02- 
1338. Plant Physiology ; 68: No. 1, 33-40(Jul 1981). 
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Conductance for water vapor, assimilation of CO2, and inter- 
cellular CO2 concentration of leaves of five species were deter- 
mined at various irradiances and ambient CO2 concentrations. Con- 
ductance and assimilation were then plotted as functions of irradi- 
ance and intercellular CO2 concentration. On leaves of Xanthium 
strumarium L., Gossypium hirsutum L., Phaseolus vulgaris L., and 
Perilla frutescens (L.), Britt., the stomatal response to light was 
mainly a direct response to light and to a small extent only a re- 
sponse to changes in intercellular CO2 concentration. This was also 
true for stomata of Zea mays L., except at irradiances <150 watts 
per square meter. Stomata responded to light even in leaves whose 
net exchange of CO. was reduced to zero. When leaves were in- 
verted and irradiated on the abaxial surface, conductance decreased 
in the shaded and increased in the illuminated epidermis, indicating 
that the photoreceptor pigment(s) involved are located in the epi- 
dermis. In leaves of X. strumarium, the direct effect of light on 
conductance is primarily a response to blue light. Stomatal re- 
sponses to CO: and to light opposed each other. In X. strumarium, 
stomatal opening in response to light was strongest in CQ»-free air 
and saturated at lower irradiances than in CO2-containing air. Con- 
versely, stomatal closure in response to CO2 was strongest in dark- 
ness and it decreased as irradiance increased. In X. strumarium, P. 
vulgaris, and P. frutescens, an irradiance of 300 watts per square 
meter was sufficient to eliminate the stomatal response to CO» alto- 
gether. Application of abscisic acid, or an increase in vapor pres- 
sure deficit, or a decrease in leaf temperature reduced the stomatal 
conductance at light saturation. 


31231 Developmental biochemistry of cottonseed embryo- 
genesis and germination. XII. Purification and properties of 
principal storage proteins. Dure, L. III; Chlan, C. (Univ. of 
Georgia, Athens). Plant Physiology ; 68: No. 1, 180-186(Jul 
1981). 


The two principal storage proteins of the cottonseed were 
purified and partially characterized. They have apparent molecular 
weights of 52,000 and 48,000 and are both comprised of sets of isoe- 
lectric isomers. Both sets have nearly identical solubility properties, 
ultraviolet absorption spectra, and contain similar proportions of 
amino acid residues. Furthermore, both sets share antigenic deter- 
minants suggesting their origin from a common ancestral gene. 
However, only the 52,000 set appears to be glycosylated. 


31232 Host-pathogen interactions. XVI. Purification and 
characterization of a 8-glucosyl hydrolase/transferase present 
in the walls of soybean cells. Cline, K.; Albersheim, P. 
(Univ. of Colorado, Boulder). Contract EY-76-S-02-1426. 
Plant Physiology ; 68: No. 1, 207-220(Jul 1981). 

The fact that fungal glucans will stimulate soybeans to accu- 
mulate phytoalexins prompted an investigation of soybean cell B- 
1,3-glucanases and £-glucosidases, as well as the ability of these en- 
zymes to hydrolyze the fungal glucans. Several 8-1,3-glucanases 
and £-glucosidases can be solubilized from the walls of suspension- 
cultured soybean cells. An enzyme, which has been termed A-glu- 
cosylase I, is the dominant £-1,3-glucanase in the cell wall extracts. 
B-Glucosylase I was purified 71-fold, with 39% recovery, from the 
mixture of cell wall enzymes. B-Glucosylase I yields a single band 
on isoelectric focusing gels (pH 8.9). However, the purified B-glu- 
cosylase I yields a darkly-staining protein band at an apparent mo- 
lecular weight of 69,000 and several lightly-staining protein bands 
in sodium dodecyl sulfate polyacrylamide gels. Additional purifica- 
tion procedures fail to remove these lightly-staining protein bands. 
B-Glucosylase I possesses B-glucanase activity. The enzyme hydro- 
lyzes polysaccharide substrates in an exo manner. B-Glucosylase I 
will also hydrolyze a variety of low molecular weight B-glucosides 
including various B-linked diglucosides. Thus, B-glucosylase I also 
posseses B-glucosidase activity. Several lines of evidence are pre- 
sented that the 8-glucanase and the -glucosidase activities exhibit- 
ed by purified B-glucosylase I preparations are catalyzed by the 
same enzyme. The ability of B-glucosylase I to catalyze glucosyl 
transfer indicates that B-glucosylase I is biochemically more similar 
to previously studied B-glucosidases than to B-glucanases. This con- 
clusion is supported by the observation that 8-glucosylase I is 
strongly inhibited by 1,5-D-gluconolactone, an inhibitor of B-gluco- 
sidases but not of B-glucanases. 
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31233 Host-pathogen interactions. XVII. Hydrolysis of 
biologically active fungal glucans by enzymes isolated from 
soybean cells. Cline, K.; Albersheim, P. (Univ. of Colorado, 
Boulder). Contract EY-76-S-02-1246. Plant Physiology ; 68: 
No. 1, 221-228(Jul 1981). 

The ability of 8-glucosylase I, a soybean cell wall B-glucosyl 
hydrolase, to degrade elicitors of phytoalexin accumulation was 
studied. Extensive B-glucosylase I treatment of the glucan elicitor 
isolated from the mycelial walls of Phytophthora megasperma var. 
sojae results in hydrolysis of 77% of the glucosidic bonds of the 
elicitor and destruction of 94% of its activity. Soybean cell walls 
contain some additional factor, probably one or more additional en- 
zymes, which can assist B-glucosylase I in hydrolyzing the glucan 
elicitor. In a single treatment, the mixture of cell wall enzymes hy- 
drolyzed 91% of the glucosidic bonds and destroyed 85% of the 
activity of the elicitor. The enzymes from soybean cell walls will 
also hydrolyze elicitor-active oligoglucosides prepared from the 
mycelial walls of Phytophthora megasperma var. sojae. The active 
oligoglucosides are more susceptible than the glucan elicitor to hy- 
drolysis by these enzymes. The mixture of cell wall enzymes or B- 
glucosylase I, by itself, hydrolyzes more than 96% of the glucosidic 
bonds and destroys more than 99% of the activity of the oligoglu- 
coside elicitor. Two possible advantages for the existence of these 
enzymes in the walls of soybean cells are discussed. 


31234 Phosphorylation of heavy sacroplasmic reticulum 
vesicles: identification and characterization of three phosphor- 
ylated proteins. Campbell, K.P.; Shamoo, A.E. (Univ. of 
Rochester, NY). Journal of Membrane Biology ; 56: 241- 
248(1980). 

Heavy sacroplasmic reticulum vesicles derived from the ter- 
minal cisternae of the sacroplasmic reticulum have been shown to 
contain endogenous protein kinase activity and associated substrate 
proteins. Phosphorylation of these proteins of 64,000 daltons (E1), 
42,000 daltons (E2), and 20,000 daltons (E3) was observed in the 
presence of 1 mM EGTA. Phosphorylation of these proteins was 
cAMP-independent, hydroxylamine-resistant, and was seen without 
the addition of protein kinase. The presence of high calcium (5 
mM) during electrophoresis caused calsequestrin to run at a lower 
molecular weight (~ 56,000 instead of 64,000 daltons), and corre- 
spondingly the phosphoprotein E1 ran at a lower molecular weight. 
Finally, calsequestrin purified by a double gel electrophoresis 
method has been shown to be phosphorylated. 


31235 Detection of atypical bile acids in disease states 
and their identification by gas chromatography-mass spec- 
trometry-computer techniques. Szczepanik-Van Leeuwen, 
P.A.; Stellaard, F. Falk Symposium ; 26: 287-298(1978). 

In conclusion, we believe that atypical bile acids can be 
readily identified with great sensitivity by GC/CI mass spectrom- 
etry. We also believe that such bile acid analysis may prove useful 
to the study and diagnosis of liver disease. Present data suggest that 
the identification of atypical bile acids in biological samples may 
enable differentiation between different types of intrahepatic choles- 
tasis. Such analyses may prove useful to distinguish specific diseases 
- such as Byler’s disease (and Byler-like cholestasis) from other 
types of cholestasis, and may distinguish diseases involving mito- 
chondrial defects. Finally, the presence of atypical bile acids may 
indicate, by the particular compounds formed, where and what 
kind of damage occurs in a disease, and may ultimately establish 
whether these atypical bile acids are a cause or effect of the liver 
damage. 


5503 Cytology 
REFER ALSO TO CITATION(S) 31308 


31236 (DOE/ER/73019—58) Studies on the control of 
cell-wall extension. Three year progress report, September 1, 
1978-June 30, 1981. Cleland, R.E. (Washington Univ., Seat- 
tle (USA). Dept. of Botany). 30 Jun 1981. Contract AT06- 
76ER73019. 3lp. NTIS, PC A03/MF AO1. Order Number 
DE81027942. 

Various parameters of plant cell growth are being assessed 
under conditions where growth is being enhanced or inhibited, in 
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order to explain at the cellular level how growth is controlled. 
(ACR) 


31237 (DOE/EV/02814—3) Molecular basis of the muta- 
genic and lethal effects of ultraviolet irradiation. (Johns Hop- 
kins Univ., Baltimore, MD (USA). School of Hygiene and 
Public Health). 1981. Contract AS02-76EV02814. 9p. NTIS, 
PC A02/MF AO1. Order Number DE81028535. 

In the last few years it has become increasingly apparent 
that the enzymatic reactions leading to the incision of ultraviolet 
(UV) irradiated DNA are more complicated than the original single 
step model suggested. There may be at least two mechanisms to ac- 
count for the multigenic control of this rate-limiting process. This 
mechanism is examined directly in mammalian cells by genetic 
complementation and immunological analysis of repair deficient 
human cell lines derived from patients with the repair deficiency 
xeroderma pigmentosum (XP). 


31238 X-ray and neutron scattering density profiles of 
the intact human red blood cell membrane. McCaughan, L.; 
Krimm, S. (Univ. of Michigan, Ann Arbor). Science ; 207: 
No. 4438, 1481-1483(28 Mar 1980). 

Hemoglobin-free human red blood cell membranes have 
been prepared with glutaraldehyde to maintain an intact structure 
on partial dehydration. Treatment of resealed ghosts with poly(L- 
lysine) produced an essentially constant structural unit and permit- 
ted correlation of electron microscopy results with x-ray and neu- 
tron diffraction profiles. These profiles provide detailed informa- 
tion, for the intact membrane, on the location and relative distribu- 
tion of lipids and proteins. 


31239 Use of fluorescence correlation spectroscopy to 
probe chromatin in the cell nucleus. Sorscher, S.M.; Bar- 
tholomew, J.C.; Klein, M.P. (Univ. of California, Berkeley). 
Contract W-7405-ENG-48. Biochimica et Biophysica Acta ; 
610: 28-46(1980). 

All systems in thermodynamic equilibrium are subject to 
spontaneous fluctuations from equilibrium. For very small systems, 
the fluctuations can be made apparent, and can be used to study the 
behavior of the system without introducing any external perturba- 
tions. The mean squared amplitude of these fluctuations contains in- 
formation about the absolute size of the system. The characteristic 
time of the fluctuation autocorrelation function contains kinetic in- 
formation. In the experiments reported here, these concepts are ap- 
plied to the binding equilibrium between ethidium bromide and 
DNA, a system where the fluorescence properties of the dye great- 
ly enhance the effect of spontaneous fluctuations in the binding 
equilibrium. Preliminary experiments employ well-characterized 
DNA preparations, including calf thymus DNA, SV40 DNA, and 
calf thymus nucleohistone particles. Additional measurements are 
described which have been made in small regions of individual 
nuclei, isolated from green monkey kidney cells, observing as few 
as 5000 dye molecules. The data indicate that the strength of dye 
binding increases in nuclei isolated from cells which have been 
stimulated to enter the cell growth cycle. The viscosity of nuclear 
material is inferred to be between one and two orders of magnitude 
greater than that of water, and it decreases as the cells leave the 
resting state and enter the cell growth cycle. Washing the nuclei 
also lowers the viscosity. These experiments demonstrate that flu- 
orescence correlation spectroscopy can provide information at the 
subnuclear level that is otherwise available. 


5504 Genetics 


REFER ALSO TO CITATION(S) 31231 


31240 (DOE/EV/04182—T1) Differential gene expres- 
sion in Neurospora crassa cell types: heterogeneity and ampli- 
fication of rRNA genes. Progress report, July 1980-June 30, 
1981. Dutta, S.K. (Howard Univ., Washington, DC (USA)). 
1981. Contract AS05- 76EV04182. 18p. NTIS, PC A02/MF 
A01. Order Number DE81026730. 

Portions of document are illegible. 

The significant results obtained during 1980-1981 year of the 
current research program are as follows: I. Studies on heterogene- 
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ity of multiple copies of rDNAs from N. crassa cell types are being 
continued, such as: (1) Autoradiographs of Southern transfers of 
EcoR; restricted fragments of nuclear DNA from conidia, germi- 
nated conidia (sprouts) and mycelia of N. crassa were compared 
after hybridization with **P-rDNA probe. The nuclear DNA of 
two hours sprout and of 16 hours mycelia gave similar hybridiza- 
tion patterns with EcoR: digest, but no such hybridization pattern 
was evident in conidial DNA digest; (2) Procedure for concentra- 
tion of rDNAs from Neurospora species and cell types was stand- 
ardized; restriction analysis of purified rDNAs is being done; (3) 
35S total rDNA clone, 17S rDNA clone and 26S rDNA subclone 
are being used to see gross differences in the precursor rRNAs of 
different cell types; (4) Comparison of DNA:DNA homologies of 
rRNA genes with different Neurospora species. II. Post-mitochon- 
drial DNAs of N. crassa are found to be rDNA-like and were fur- 
ther characterized by electron microscopic studies and are found to 
be approximately twice the size of SV-40 DNAs. These N. crassa 
post-mitochondrial DNAs hybridized with **P-labeled N. crassa 
nuclear DNAs. III. Previous studies on differential RNase sensitive 
DNA polymerase activity in N. Crassa cell types and on evolution 
of sexual morphogenesis in the genus Neurospora are completed 
and published. RNase sensitive DNA polymerase activity is found 
to be in the post-mitochondrial fraction. Heterothallism in the 
genus Neurospora is evolved from homothallism. 


31241 Sampling strategies for the analysis of quantitative 
traits. Moll, P.P.; Sing, C.F. (Univ. of Michigan Medical 
School, Ann Arbor). pp 307-342 of Genetic analysis of 
common diseases: applications to predictive factors in coro- 
nary disease. New York, NY; Alan R. Liss, Inc. (1979). 

A population consists of a distribution of genetic and envi- 
ronmental relationships among individuals which cannot be repre- 
sented by any one fixed design. It seems reasonable to hypothesize 
that sampling these relationships according to some mixed sampling 
scheme will give us more realistic estimates of the influences of 
those genetic and environmental factors which determine the distri- 
bution of the trait among and within families in a population. Con- 
sequently, it follows that we must also evaluate the statistical prop- 
erties of estimates from samples composed of different combinations 
of sampling units. Once we have chosen the competing hypotheses 
to test, such information about sampling designs can be used to 
select the units or combination of units which will give us the most 
powerful tests. In a similiar vein, the effects of different pedigree 
configurations on the outcome of linkage analysis have been investi- 
gated. Regardless of the sample unit chosen, the ascertainment pro- 
cedures used to obtain the data present another dimension of sam- 
pling which has only recently been considered. The additional 
problem presented by genetic heterogeneity has received even less 
attention. From this review it is apparent that more effort must be 
directed toward research studies to understand how well the var- 
ious available design options will contribute to the success of future 
studies to understand quantitative variation in human populations. 


31242 (UCD—34P200X2) Genetic structure of natural 
populations. Progress report. Ayala, F.J. (California Univ., 
Davis (USA). Dept. of Genetics). 20 Aug 1975. Contract 
AT03-76EV70200. 14p. NTIS, PC A02/MF AOl. Order 
Number DE81025728. 

Research progress during fiscal year 1974-1975 is reported. 
Projects include the study of genetic load in natural populations of 
Drosophila melanogaster; protein polymorphisms and natural selec- 
tion; genetic variation at the molecular level; enzyme activity and 
gene regulation; and genetic polymorphism and environmental sta- 
bility. (ACR) 


31243 Mating signals control expression of mutations re- 
sulting from insertion of a transposable repetitive element ad- 
jacent to diverse yeast genes. Errede, B. (Univ. of Rochester, 
NY); Cardillo, T.S.; Sherman, F.; Dubois, E.; Deschamps, 
J.; Wiame, J.M. Cell ; 25: 427-436(Nov 1980). 

ROAM mutations cause overproduction in S. cerevisiae. 
Overproduction of ROAM mutant gene products is less in MATa/ 
MATa diploid strains which cannot conjugate than in haploid 
strains which can. Overproduction occurs in diploid strains capable 
of mating whether or not they are capable of sporulating. Overpro- 
duction decreases when haploid ROAM mutants also contain the 
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ste7 mutation which prevents conjugation; other ste mutations do 
not affect the expression of ROAM mutations. Cloning of the 
ROAM mutant gene CYC7-H2 shows that a 5.5 kb sequence ho- 
mologous to a transposable and reiterated Tyl element is inserted 
in the 5’ noncoding region of the CYC7 structural locus. The simi- 
lar genetic properties of other ROAM mutations suggest that they 
each contain an inserted Ty element. These results also suggest that 
ROAM mutations respond to signals normally directed toward 
genes controlling conjugation functions, and that sequences present 
in Ty elements may be adjacent to structural loci and are the 
normal receptors for these signals. 


31244 Hepatitis-Bs antigen in an isolated Indian popula- 
tion of southern Venezuela: a family study. Soyano, A.; 
Layrisse, Z.; Layrisse, M.; Neel, J.V. (Instituto Venezolano 
de Investigaciones Cientificas, Caracas). Journal of Medical 
Genetics ; 16: 201-205(1979). 

A genetic analysis of the presence of HBsAg in a population 
of which 7.2% of the members were positive is presented. Though 
the ratios of carriers:non-carriers were generally in good agreement 
with expectation if the carrier state were determined by homozygo- 
sity for a single recessive gene, the two examples of mating most 
critical to a test of the hypothesis, carrier x carrier, yielded 2 
normal children among 4 in one family, and one normal child, the 
only offspring, in the second family. Other investigators have re- 
ported similar findings. We conclude that the hypothesis of simple 
recessive inheritance cannot be sustained. 
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31298, 31299, 31300, 31304 


pg (CONF-810606—85) Impact of risk considerations 

of radiopharmaceuticals, Eckerman, K.F. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE81028610. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Estimates of the absorbed dose from clinical procedures in- 
volving the administration of radiopharmaceuticals are used primar- 
ily to determine the presumed risk of various procedures so that, in- 
so-far as possible, the selection of a given procedure can be based 
on a comparison of risk. Although this has been the basic objective, 
risk evaluation has generally been separated from the dosimetry 
considerations. In the recent revision of its radiation protection 
guidance, the International Commission on Radiological Protection 
(ICRP) has embodied risk considerations in its recommendations 
and risk concepts have become an integral part of the dosimetric 
framework. The impact of these considerations on the dosimetric 
assessments of radiopharmaceuticals and the resulting need for addi- 
tional information is discussed. 


31246 Radioiodinated fatty acids for myocardial imaging: 
effects of chain length. Otto, C.A.; Brown, L.E.; Wieland, 
D.M.; Beierwaltes, W.H. (Univ. of Michigan, Ann Arbor). 
Contract EY-76-5-02-2031. Journal of Nuclear Medicine ; 22: 
No. 7, 613-618(Jul 1981). 

Terminally iodinated long-chain fatty acids have been used 
experimentally and clinically as myocardial imaging agents. Six w- 
iodo fatty acids (I(CH2)/sub n/CO2H, where n = 10, 12, 15, 18, 21, 
26) have been synthesized and tested in rats. Myocardial extraction 
values and heart-to-blood ratios are affected by chain length. Ex- 
traction is shown to be highest for n = 18 and 21, as are heart-to- 
blood ratios at 5 min. The cellular fate of the fatty acid changes 
from that of B-oxidation for n = 15 to predominantly triglyceride 
storage for n = 18 and 21, as shown by analysis of rat heart ho- 
mogenates by thin layer chromatography at two time intervals. 
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31247 (DOE/EV/04318—4) Preparation of gallium-68 
radiopharmaceuticals for positron tomography. Progress 
report, November 1, 1980-December 31, 1981. Welch, M.J. 
(Washington Univ., St. Louis, MO (USA). Edward Mal- 
linckrodt Inst. of Radiology). Jun 1981. Contract AS02- 
77EV04318. 94p. NTIS, PC AOS5S/MF A0O1. Order Number 
DE8 1029092. 

Although the germanium-68 — gallium-68 generator is prob- 
ably the only source of positron-emitting radionuclides that could 
enable the widespread application of positron tomography, the 
commercially available “*Ga/®Ge generator system suffers from 
several major disadvantages. The most important of these is that 
the generator is eluted with EDTA, which forms a very — 
chelate with gallium. In order to produce radiophar 
other than “Ga-EDTA, it is first necessary to break the pred 
EDTA complex and remove all traces of EDTA. This procedure 
adds several steps and a significant amount of time to procedures 
for preparing “*Ga-radiopharmaceuticals. Several years ago, we de- 
veloped a new generator using a solvent extraction system which 
produces ®Ga-oxine (8-hydroxyquinoline), a weak chelate. We 
have also carried out studies to compare generator systems which 
produce ®Ga in an ionic form. Using the gallium-68 eluted from 
these various generator systems, several ‘%Ga-labeled 
radiopharmaceuticals have been synthesized and tested in vitro and 
in vivo. In addition, attempts have been made to design and synthe- 
size a lipophilic ligand for gallium-68. The stability of radiogallium 
complexed with a series of potentially lipophilic complexing agents 
has been studied using chromatographic techniques and in vivo dis- 
tribution data. The potential of these complexing agents for altering 
the biodistribution of gallium radiopharmaceuticals has also been in- 
vestigated. 





31248 (DOE/SF/00012—T13) Research and development 
program, fiscal year 1964. (California Univ., Los Angeles 
(USA). Lab. of ‘Nuclear Medicine and Radiation Biology). 
25 Apr 1962. Contract AC03-76SF00012. 10ip. NTIS, PC 


A06/MF AO1. Order Number DE81026135. 

Progress for fiscal year 1962 is reported in the following 
areas of research: somatic effects of radiation; combating detrimen- 
tal effects of radiation; molecular and cellular level studies; environ- 
mental radiation studies; radiological and health physics and instru- 
mentation; chemical toxicity; cancer research; and selected benefi- 
cial applications. Overall objections, as well as plans for fiscal years 
1963 and 1964, are discussed. (JGB) 


31249 (LBL—11700, pp 7) Data acquisition, reconstruc- 
tion, and display. Huesman, R.H. Mar 1981. NTIS, PC A08/ 
MF AOl. 

In Biolo; ogy and medicine division annual report, 1979-1980. 

A special emphasis of the Research Medicine program is the 
development of methods for acquiring and manipulating data from 
the Donner 280-crystal positron emission tomograph. This past 
year, development of a system capable of taking 1 million events 
per second while simultaneously correcting for unwanted acciden- 
tal coincidence events was completed. The system permits the si- 
multaneous acquisition of data for eight different time-slices of the 
cardiac cycle. A microprocessor responds to the patient's electro- 
cardiogram (EKG) signal, routing data to the histogram memory 
corresponding to the phase of the cardiac cycle indicated by the 
signal. Additional work completed this year includes quantitation of 
the signal-to-noise ratio to be expected when imaging the human 
head. Effort is continuing on the more complicated problem of 
noise propagation in reconstructions of the human thorax. 


31250 (ORNL—5750) Health and Safety Research Divi- 
sion, Progress report, October 1, 1979-March 31, 1981. (Oak 
Ridge National Lab., TN (USA)). Aug 1981. Contract W- 
7405-ENG-26. 109p. NTIS, PC A06/MF AOl. Order 
Number DE81026088. 

Research progress for the period October 1, 1979 through 
March 31, 1981 is reported. Research conducted by the Office of 
Integrated Assessments and Policy Analysis, Health Studies Sec- 
tion, Technology Assessments Section, Biological and Radiation 
Physics Section, and Chemical Physics Section is summarized. 
(ACR) 
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31251 (JPRS—78499) USSR report: space biology and 
aerospace medicine. Translation of Kosmicheskaya Biologiya i 
Aviakosmicheskaya Meditsina ; 15: No. 3, 4-96(May 1981). 
159p. NTIS. Order Number DE81903568. 

The report contains translations of articles dealing with the 
physiology and psychology of humans during space flight; recy- 
cling of water and organic acids in closed systems; and the biologi- 
cal effects of space flight on experimental animals. Items within the 
scope of EDB are entered individually. (ACR) 


31252 Radionuclide scans not indicated for clinical Stage 
I melanoma. Evans, R.A.; Bland, K.I.; McMurtrey, M.J.; 
Ballantyne, A.J. Surgery, Gynecology and Obstetrics ; 150: 
No. 4, 532-534(Apr 1980). 

One hundred and sixty-two scans of the liver and 160 scans 
of the brain were performed upon 230 patients with clinical Stage I 
melanoma. No patient was found to have a true-positive scan. 
However, there were two false-positive scans of the liver and two 
false-positive scans of the brain. One craniotomy, two arteriograms, 
and numerous follow-up scans were done to confirm that these 
scans were false-positive. The cost of the 322 screening scans was 
$23,964, and the expense of follow-up evaluation was considerably 
greater. The authors have discontinued the use of scans of the liver 
and brain in the evaluation of asymptomatic patients with Stage I 
melanoma. 


31253 Biomedical applications of pion-producing accelera- 
tors. Rosen, L. (Los Alamos Scientific Lab., NM (USA)). 
Proceedings of the Japan Conference on Radioisotopes ; No. 
14, 256-278(1980). 

From 14. Japan Conference on radioisotopes; Tokyo, Japan 
(20 - 21 Nov 1979). 

It was proved by the Los Alamos Scientific Laboratory of 
the U. S. that applications of pi-mesons in the treatment of cancer 
could eliminate the problem of dose localization attendant upon 
conventional radiation therapy. A negative pi-meson, once it is pro- 
duced from energy, behaves quantum mechanically like an electron 
and executes orbits around a nucleus. Because its mass is 300 times 
that of an electron, the orbits are smaller in that ratio. Hence, on 
achieving the innermost orbit, the pi-meson is captured by the nu- 
cleus and causes it to explode. The resultant nuclear shrapnel travel 
very short distances, about 1 mm on the average, and are very ef- 
fective in rendering afflicted cells non-productive without causing 
any damages to healthy cells in the vicinity of the tumor. Given 
pion therapy, over 100 patients showed encouraging results. The 
laboratory, sponsored by the National Cancer Institute, is now de- 
veloping a small facility for pion therapy. Tests on the critical com- 
ponents of the pion generator are expected to be conducted within 
the next 12 - 16 months. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 29939, 31228, 31243 


31254 (DOE/EV/03941—57) Pathway of plasmid trans- 
formation in pneumococcus. Guild, W.R.; Saunders, C.W. 
(Duke Univ., Durham, NC (USA). Dept. of Biochemistry). 
1981. Contract AS05-76EV03941. 9p. (CONF-810150—1). 
NTIS, PC A02/MF A0Oi. Order Number DE81025931. 

From International plasmid conference; Santo Domingo, 
Dominican Republic (5 Jan 1981). 

Plasmids transform Streptococcus pneumoniae by a process 
involving low efficiency assembly of replicons from fragments of 
single strands that have entered the cell separately. Transformation 
of preexisting replicons is much more efficient. We have cloned the 
erm gene of pIP501 into pMV158, which so far as we know is the 
first example of cloning in a pneumococcus host-vector system. 


5509 Pathology 
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REFER ALSO TO CITATION(S) 31232, 31233 


31255 (DOE/EV/03264—20) Inborn anemias in mice. 
Bernstein, S.E.; Barker, J.E.; Russell, E.S. (Jackson Lab., 
Bar Harbor, ME (USA)). Jun 1981. Contract AS02- 
76EV03264. 36p. NTIS, PC A03/MF AO1. Order Number 
DE81029128. 

hereditary anemias of mice have been the chief objects of in- 
vestigation. At present under study are four macrocytic anemias, 
five hemolytic anemias, nonhemolytic microcytic anemia, transitory 
siderocytic anemia, sex-linked iron-transport anemia, an a-thalasse- 
mia, and a new target-cell anemia. Each of these blood dyscrasias is 
caused by the action of a unique mutant gene, which determines 
the structure of different intracellular molecules, and thus controls 
a different metabolic process. Thus our wide range of different he- 
reditary anemias has considerable potential for uncovering many 
different aspects of hemopoietic homeostatic mechanisms in the 
mouse. Each anemia is studied through: (a) characterization of pe- 
ripheral blood values, (b) determinations of radiosensitivity under a 
variety of conditions, (c) measurements of iron metabolism and 
heme synthesis, (d) histological and biochemical study of blood- 
forming tissue, (e) functional tests of the stem cell component, (f) 
examination of responses to erythroid stimuli, and (g) transplanta- 
tion of tissue between individuals of differently affected genotypes. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 31230, 31231, 31235, 31308 


31256 Developmental biochemistry of cottonseed embryo- 
genesis and germination. XIII. Regulation of biosynthesis of 
principal storage proteins. Dure, L. III; Galau, G.A. (Univ. 
of Georgia, Athens). Plant Physiology ; 68: No. 1, 187- 
194(Jul 1981). 

The synthesis of the principal cottonseed storage proteins 
during embryogenesis was followed by analyses of protein synthe- 
sized in vivo and from purified RNA in vitro in the wheat germ 
system. The kinetics of in vivo labeling as well as immunochemical 
cross-reactivity indicate that the 52- and 48-kilodalton mature stor- 
age protein sets are derived from 70- and 67-kilodalton precursor 
protein sets that are abundant proteins in embryonic cotyledons and 
disappear in late embryogenesis. Identification of the initial transla- 
tion products of the storage protein mRNA has not been clearly es- 
tablished although products of apparent molecular weights of 
69,000 and 60,000 are the likely storage protein precursors. Storage 
protein synthesis falls off markedly in late embryogenesis simulta- 
neously with the loss of a superabundant class of mRNAs that are 
presumed to be those for the storage proteins. The synthesis of 
these proteins ceases abruptly when immature embryos are re- 
moved from the boll and allowed to germinate precociously or 
when this precocious germination is prevented by incubation in 
abscisic acid. Thus, abscisic acid is not implicated in the expression 
of the storage protein genes. A scheme involving co-translational 
processing into vesicles, glycosylation, and slow in situ cleavage to 
produce the mature storage proteins is proposed. 


5520 Public Health 


REFER ALSO TO CITATION(S) 31188, 31305 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 31230, 31231, 31232, 31233, 31256 


31257 Seasonal changes in energy allocation by white oak 
(Quercus alba). McLaughlin, S.B. (Oak Ridge National 
Lab., TN); McConathy, R.K.; Barnes, R.L.; Edwards, N.T. 
Canadian Journal of Forest Research ; 10: No. 3, 379- 
388(1980). 

Seasonal patterns of change in lipids, sugars, starch, labile 
constituents, holocellulose, and lignin were studied in six forest- 
grown wite oak trees. Contents of metabolically active constituents 
in leaves, twigs, branches, boles and roots were used to construct 
whole-tree budgets of energy allocation. ['*C]Sucrose was also 
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concurrently supplied to the study trees to follow the fate and effi- 
ciency of utilization of food reserves. Results showed that white 
oak rapidly mobilized and replaced food reserves during the critical 
period of canopy generation in the spring. Starch was more impor- 
tant as a reserve food than lipids or sugar. Large fluctuations in 
starch in roots in spring and fall suggested a bimodal belowground 
growth pattern. Labile constituents showed the most pronounced 
seasonal changes and dominated the calculated whole-tree energy 
flux patterns. Rapid decline in labile compounds in early spring and 
a parallel increase in holocellulose suggested a possible pattern of 
mobilization and resupply of stored reserves associated with in cell 
wells. This possibility was supported by a concurrent shift of labile 
%4C to nonlabile '*C in tissues. Canopy generation was calculated 
to have cost = 17.7 kg of glucose of which 13 kg appeared to have 
come from within the canopy. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 31182 
5601 Radiation Effects 


REFER ALSO TO CITATION(S) 31059, 31138, 31246, 31248, 31248, 31250, 
31255, 31300, 31420 


31258 (DOE/EV/04322—T1) Annual progress report. 
Little, J.B. (Harvard Univ., Boston, MA (USA). School of 
Public Health). 1 Jun 1981. Contract AS02-77EV04322. 13p. 
NTIS, PC A02/MF AO1. Order Number DE81027899. 

Emphasis during the past year has been on studies of the ef- 
fects of potential promoting agents on radiation transformation, and 
of transformation by internal radionuclides emitting high LET radi- 
ation. We have also carried out a detailed investigation of the dosi- 
metry of our alpha radiation source. Preliminary studies on the 
mechanisms of radiation transformation have been initiated as de- 
scribed in the previous proposal. Studies on promotion have fo- 
cused on the effects of: (1) the endogenous steroid hormone 17-B- 
estradiol; (2) the non-steroidal anti-inflammatory agent indometha- 
cin; (3) the endogenous growth factor called Epidermal Growth 
Factor (EGF); and (4) Melittin, a stimulator of prostaglandins syn- 
thesis. 


31259 (DOE/EV/04733—T1) Radiation physics, biophys- 
ics and radiation biology. Progress report, October 1, 1980- 
September 30, 1981. (Columbia Univ., New York (USA). 
Radiological Research Lab.). Jul 1981. Contract AS02- 
78EV04733. 302p. (COO—4733-4). NTIS, PC A14/MF 
A01. Order Number DE81025259. 

Separate abstracts were prepared for the 29 papers in this 
progress report which deal with radiobiological physics, the bio- 
logical effects of ionizing radiations, and the modification of these 
effects by chemical and pharmacological agents. (KRM) 


31260 (DOE/EV/04733—T1, pp 103-108) Collaborative 
studies at RERF. Kellerer, A.M.; Rossi, H.H. Jul 1981. 
NTIS, PC Al4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Because of strong interest in radiation epidemiology and es- 
pecially because of its impact on the theoretical and experimental 
research program of this Laboratory we considered it most desir- 
able to establish direct contact with the Radiation Effects Research 
Foundation (RERF). On the basis of previous considerations and 
following discussions with several investigators at RERF we for- 
mulated two research proposals. One of these is designed to pro- 
duce a general overview of some of the vast amount of data gath- 
ered at RERF. The aim of the other project is to avoid two limita- 
tions of the conventional epidemiological analysis of radiation car- 
cinogenesis. Our proposed methods do not require assignment of in- 
dividuals into relatively coarse intervals of kerma and the analysis 
is non-parametric (i.e., it does not assume linear, quadratic, etc. 
dose-effect relations). 
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31261 (DOE/EV/04733—T1, pp 109-117) Analysis of 
the cataractogenic potential of fast argon ions. Zaider, M.; 
Rossi, H.H. Jul 1981. NTIS, PC A14/MF AOI. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

A series of experiments have been conducted by a group of 
the Ocular Radiation Research Laboratory of the Department of 
Ophthalmology (GRM and BVW) in order to investigate the catar- 
actogenic potential of various doses of accelerated argon (A) 
ions. A second objective of this study was to assess the RBE of 
heavy ions compared with low-LET radiation, for which extensive 
results have been previously obtained. The experiments were per- 
formed on four-week old Columbia-Sherman rats exposed to doses 
of 0.01, 0.07, 0.5, and 3.5 Gy of “A particles (E = 540 MeV/amu). 
The irradiations were carried out at the Bevalac Facility of the 
Lawrence Berkeley Laboratory. Two additional groups of animals 
have been observed: a control group (0 dose) and a group exposed 
to 3.5 Gy of 185 kVp x-rays. Cataracts were scored as a function of 
time after irradiation using an arbitrary scale (0 to 4) developed by 
Merriam and Focht. At the present time two procedures have been 
selected such that the effects of the arbitrary scoring system are 
avoided. The first method is based on the observation that the cu- 
mulative distribution of animals corresponding to a given stage, or 
beyond, can be conveniently approximated with a log-normal distri- 
bution. The second method, based on the Mann-Whitney rank- 
order test is used to compare groups of irradiated and unirradiated 
animals as a function of time after exposure. 


31262 (DOE/EV/04733—T1, pp 118-127) Tests of nor- 
mality for the number of survivors and related 

Zaider, M.; Kellerer, A.M. Jul 1981. NTIS, PC Al4/MF 
AOl. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The purpose of this report is to examine one of the most 
common assumptions made in the statistical analysis of survival 
data, namely that for a given dose, the distribution in the number of 
surviving cells is approximately normal. A similar assumption is ex- 
amined for the distribution of In (survivors) since this is the quanti- 
ty most frequently used in least squares-based analyses. Two tests 
have been chosen: a test for asymmetry using the sample skewness 
and a direct test for normality using the Kolmogorov-Smirnov dis- 
tributions. These two procedures are described in the next two sec- 
tions. The last section describes the results of applying the tests to a 
rather large volume of survival data. 


31263 (DOE/EV/04733—T1, pp 130-138) Interaction of 
x-rays and food pyrolysis products in prod oncogenic 
transformation in vitro. Borek, C.; Ong, A. Jul 1981. NTIS, 
PC Al4/MF AOol. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

In recent years it has become evident from epidemiological 
and experimental data that a large number of environmental factors, 
including diet, play a role in modifying the incidence of cancer. 
Cell culture systems in which oncogenic transformation serves as 
an end point are powerful tools for evaluating these questions. 
Using such systems it has been shown recently that pyrolysis prod- 
ucts from charred surfaces of broiled meat and fish can transform 
hamster embryo cells in vitro as well as produce tumors in the 
animal. Our studies in vitro have demonstrated the oncogenic po- 
tential of ionizing radiation in both hamster and human cells and 
have established in hamster cells the dose response relationship at 
doses ranging from 1 to 600 rad for x-rays and 0.1 to 150 rad for 
neutrons. The present work was aimed at evaluating whether there 
exists a cocarcinogenic interaction between a pyrolysis product and 
x-rays in their ability to transform hamster embryo cells in vitro. 
We have found that when cells are exposed to x-rays prior to treat- 
ment with the pyrolysis product there appears to be a synergistic 
interaction between the two agents in their ability to transform the 
cells. 


31264 (DOE/EV/04733—T1, pp 139-143) Modulation 
of x-ray induced oncogenic transformation by thyroid hor- 


mone. Ong, A.; Borek, C. Jul 1981. NTIS, PC Al4/MF 


AOl. 
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In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

We describe experiments which show that the presence of 
thyroid hormone is necessary for in vitro neoplastic transformation 
by x rays in cells of an established mouse fibroblast culture (C3H/ 
10T 1/2) and in early-passage diploid hamster embryo cells. In 
vitro transformation x rays has been especially well investigated in 
early-passage primary hamster embryo cells in culture and C3H/ 
10T 1/2 mouse embryo fibroblasts, and qualitatively demonstrated 
in human diploid cells. Accordingly we have used in this study (1) 
short-term cultures of diploid hamster embryo cells (HE) obtained 
as previously described, and (2) the C3H/10T 1/2 clone 8 mouse 
embryo heterodiploid cell line. We have measured the efficacy of x 
rays in inducing neoplastic transformations in cell cultures of both 
types when thyroid hormone has been removed from the culture 
medium and find that transformation is inhibited. We have also 
shown that the efficacy of x rays in causing neoplastic transforma- 
tion is restored when thyroid hormone (triiodothyronine, Ts3) is 
added to the hormone-depleted medium. 


31265 (DOE/EV/04733—T1, pp 149-154) Oncogenic 
transformation in vitro; the interaction of x-rays with hy- 
perthermia. Miller, R.C.; Harisiadis, L.; Hall, E.J.; Napholz, 
A. Jul 1981. NTIS, PC Al4/MF AO1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The current interest in the use of hyperthermia for the treat- 
ment of cancer, either alone or in combination with x-rays, prompt- 
ed the present investigation of the oncogenic potential of hyperth- 
ermia, using an established in vitro transformation assay system, 
C3H/I10T 1/2 cells. 


31266 (DOE/EV/04733—T1, pp 155-167) Effect of cell 
density on the in vitro transformation of C3H-10T 1/2 mouse 
embryo fibroblast cells by x rays. Furcinitti, P.S. Jul 1981. 


NTIS, PC A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The mouse embryo fibroblast derived C3H-10T 1/2 cell line 
has been used widely as an in vitro model for studying carcino- 
genesis. This cell line shows postconfluent contact inhibition of 
growth except when treated with chemical or physical carcinogens 
in which case a dose dependent incidence of transformed foci 
(Types II and IID) is observed. This investigation was undertaken in 
order to better characterize the phenomenon of increased transfor- 
mation at low cell density and to confirm some of the assumptions 
concerning the culture conditions for C3H-10T 1/2 cells about to 
be used in experiments. In particular, two hypotheses were tested: 
(1) cell density does play a role in x-ray transformation frequency, 
and (2) freshly confluent cells that are trypsinized and replated ap- 
proximately 24 hours prior to x-ray treatment are an asynchronous, 
exponential growing population of single cells at the time of x-irra- 
diation. 


31267 (DOE/EV/04733—T1, pp 168-185) Radiosensitiz- 
ing and cytotoxic properties of several hypoxiamediated 
drugs. Astor, M.; Hall, E.J. Jul 1981. NTIS, PC Al4/MF 
AOl. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Many strategies have been suggested to overcome the resist- 
ance of hypoxic cells to x- and y-rays, the most recent of which 
involves the use of electron affinic agents which mimic oxygen by 
differentially sensitizing hypoxic cells to the lethal effect of x-rays. 
Two of these compounds, Metronidazole and Misonidazole, have 
already entered phase III clinical trials; however, the dose of Mis- 
onidazole that can be used is limited due to the appearance of neur- 
otoxicity. Consequently, attention has focussed on the need to syn- 
thesize or identify compounds with equal or greater effectiveness 
but at the same time exhibiting less troublesome side effects. This 
paper describes experiments with mammalian cells in vitro to com- 
pare the radiosensitizing and cytotoxic properties of five newly syn- 
thesized hypoxia-mediated drugs with the current drug in use, Mis- 
onidazole. 
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31268 (DOE/EV/04733—T1, pp 210-220) Studies with 
encapsulated '*5I sources: determination of the relative bio- 
logical effectiveness using cultured mammalian cells in unfed 
plateau phase. Freeman, M.L.; Goldhagen, P.; Sierra, E.; 
Hall, E.J. Jul 1981. NTIS, PC A14/MF AOl. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

n the last ten years the use of encapsulated Iodine-125 in in- 


terstitial brachytherapy has gained increasing popularity compared 
to such radioisotopes as Radon-222 or Iridium-192. Theoretical 
considerations based on microdosimetric measurements suggest that 
the relative biological effectiveness (RBE) of 28.3 keV photons 
should have a value of approximately 2.0. The purpose of this study 
was to determine the effectiveness of Iodine-125 irradiation relative 
to Cesium-137 irradiation using cell killing of plateau phase cells as 
an endpoint. These cultures were used because they provide a con- 
venient in vitro model for determining the radiation response of Go 
cells. Because the irradiation periods extended as long as 96 hours, 
unfed plateau phase cultures were used in order to reduce the 
number of cycling cells and to minimize perturbations. 


31269 (DOE/EV/04733—T1, pp 221-231) Studies with 
encapsulated '*5I sources: determination of the relative bio- 
logical effectiveness using cultured mammalian cells in expo- 
nential growth. Freeman, M.L.; Goldhagen, P.; Sierra, E.; 
Hall, E.J. Jul 1981. NTIS, PC A1l4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

One of the factors which may influence the relative biologi- 
cal effectiveness of Iodine is the relationship between dose-rate and 
RBE. For this reason, the present study was undertaken to measure 
the RBE of encapsulated Iodine-125 relative to Cesium-137 at low 
dose rates using exponentially growing mammalian cells. 


31270 (DOE/EV/04733—T1, pp 232-249) Studies on 
the induction of chromosomal aberrations and cell cycle pro- 
gression effects of random and associated charged particles. 
Geard, C.R. Jul 1981. NTIS, PC A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

e finding of a linear-quadratic, dose-response relation for 
two-break aberrations after low LET radiation, implies that initially 
interactive breaks are induced along individual particle tracks at 
comparatively low efficiency and as dose increases tracks become 
closer together and hence lesions induced by independent tracks 
can interact with each other. As dose continues to increase so 
tracks become ever closer, breaks ever more likely to interact, and 
hence the quadratic component dominates. The relationship be- 
tween interaction distance and aberration formation can be made 
using controlled associated charged particles. The unique radiation 
configurations used are closely associated dyads (pairs) or triads 
(triplets) of energetic ions that result when molecular ions are di- 
rected under vacuum to a thin foil, in which the molecules dissoci- 
ate and the resultant atomic ions separate by multiple scattering. 
They then traverse cells growing on the obverse face of the foil. 
Production of chromosomal aberrations which originate from inter- 
action between two spatially distinct foci should be enhanced as the 
particles lose energy and induce lesions along their closely associat- 
ed paths. Any increase in aberration yield over that for a similar 
fiuence of random particles is then due to interaction between le- 
sions induced along individual particle tracks. 


31271 (DOE/EV/04733—T!1, pp 250-261) X-ray in- 
duced delays in cell progression and chromosomal aberrations 
production in Tradescantia clone 02 root meristems. Geard, 
C.R. Jul 1981. NTIS, PC A1l4/MF AOl1. 
In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 
radescantia clone 02 was developed to facilitate the quanti- 


tative demonstration of localized phenotypic changes in petal and/ 
or stamen hair color following ionizing radiation and other environ- 
mental mutagens. The induction of pink somatic mutations in 
stamen hairs proved to be an experimental system particularly suit- 
able for the study of effects of low doses of ionizing radiations. In 
particular predictions made on microdosimetric grounds were test- 
able with this system, thus it has been of considerable utility in this 
laboratory. Other influences of radation include interference with 





4177 / ERA VOL. 6, NO. 20 


the normal progression of cells through the mitotic cycle and the 
induction of chromosomal aberrations. Early experiments with 
Tradescantia microspores provided a substantive body of data on 
chromosomal aberrations and contributed largely to the develop- 
ment of quantitative formalisms for the action of ionizing radiation. 


31272 (DOE/EV/04733—T1, pp 274-280) Morphome- 
tric studies with attached mouse C3H/10T 1/2 cells. Geard, 
C.R.; Harding, T. Jul 1981. NTIS, PC A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Studies of in vitro transformation using the Syrian hamster 
embryo cell system and the mouse C3H/10T 1/2 cell system form 
an integral part of this laboratory's activities. As part of the studies 
with the mouse cell line we have monitored the behavior of these 
cells in culture in order to ascertain those variables which might 
influence the expression of transformation. The study of trans- 
formed cells versus normal cells could lead to insight into an earlier 
definition of transformation that the clonal morphological change 
currently in use. This present report details the changes in cellular 
morphology with time in culture of normal mouse C3H/10T 1/2 
cells from early passages (9 to 13) and x-ray transformed cells 
which have been maintained in culture for three years. 


31273 (DOE/EV/04733—T1, pp 281-284) Effects of 
protective and sensitizing agents in the molecular ion experi- 
ment. Bird, R.P. Jul 1981. NTIS, PC A14/MF AO1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

he effects of chemicals known to alter cellular radiosensiti- 

vity were evaluated in the molecular ion experiment. The radiopro- 
tective agent, cysteamine, and the radiosensitizing agent, bromo- 
deoxyuridine (BUdR) incorporated into DNA, were used. A third 
chemical, the protective agent dimethyl sulfoxide (DMSO) was 
considered. However, for concentrations of DMSO with significant 
radiation protection, cell morphology and attachment to the 
growth surface were altered so that it was of dubious usefulness 
under stringent requirements of the molecular ion experiment. Chi- 
nese hamster V79 cells were grown using standard procedures. Hy- 
droxyurea was added to the medium of exponentially growing cul- 
tures. 


31274 (DOE/EV/04733—T1, pp 285-288) Proton pene- 
tration experiments: revised evaluation. Bird, R.P. Jul 1981. 
NTIS, PC Al4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

n a previous Annual Report (COO-4733-1) results were pre- 
sented for cell survival experiments with monolayers of cells irradi- 
ated with low-energy protons, the energy of which was varied so 
as to vary the proton range for penetrations to different cell depths. 
Since that report, dosimetry corrections have been made which 
alter the resultant picture of cellular sensitivity. The techniques of 
cell culturing, synchronizing, and irradiating were previously de- 
scribed (Annual Reports, COO-3243-3 through -6). Data were ob- 
tained in two ways: irradiation of late S phase Chinese hamster V79 
cells with varied fluences of protons of fixed energy or irradition of 
late S cells with protons of varied energy at a fixed fluence. 


31275 (DOE/EV/04733—T1, pp 289-291) Molecular 
ion experiment at Los Alamos Scientific Laboratory. Bird, 
R.P. Jul 1981. NTIS, PC A1l4/MF AOl1. 
In Radiation physics, biophysics and radiation biology. Prog- 
ress wees, October 1, 1980-September 30, 1981. re 
e Van de Graaff facility at Los Alamos Scientific Labora- 
tory (LASL) with its 8 MV, single Van de Graaff accelerator was 
used to accelerate diatomic deuterium to high energies to achieve 
smaller average separations for spatially correlated ions passng 
through a given Mylar foil thickness. An LET value of between 16 
and 18 keV/um was anticipated with deuteron pairs separated by 
as little as an average of 40 nm for 4 wm Mylar foils. With such 
close separations, information relevant to the analytical treatment 
for the molecular ion experiment was expected. Experiments were 
conducted using Chinese hamster V79 cells synchronized by hy- 
droxyurea treatment to be in late S phase. Survival curves were ob- 
tained using single deuterons of the LET of interest (18 keV/um) 
and for deuterons with LET value nominally doubled (38 keV/ 
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pm). Survival ratios at several doses were measured for three 
Mylar thicknesses (4, 6, and 10 xm). 


31276 (PNL—3280) General safety assessment document 
for PNL-managed nonreactor nuclear facilities. Backman, 
G.E.; McMurray, B.J.; Nisick, N.P.; Richey, C.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jun 1981. 
Contract AC06-76RL01830. 123p. NTIS, PC A06/MF AO0O1. 
Order Number DE81026321. 

Included in this document are brief descriptions of Pacific 
Northwest Laboratory (PNL)-managed nonreactor nuclear facilities 
and delineation of the administrative controls, responsibilities, nu- 
clear safety limits, support organizations, audit programs, training 
programs, emergency preparedness plans, radiation protection 
policy, and other operational requirements or vehicles that have 
been adopted to ensure the safety of each facility and/or the collec- 
tive safety of all facilities. In addition, currently existing evaluations 
of public and employee risk from hypothetical accidents are sum- 
marized. Many PNL managed facilities contain quantities of radion- 
uclides so small that potential accidents involving these radionu- 
clides would have insignificant environmental effects. Also, poten- 
tial accidents internal to these facilities, involving radioactive mate- 
rials, would have only minor radiation consequences. These facili- 
ties have been grouped together. The available safety evaluations 
and the many years of good safety experience indicate that PNL- 
managed facilities are being and can continue to be operated with- 
out undue risk to the public or employees. The evaluations reported 
in this document also show that the intent of the environmental, 
safety and health program requirements of ERDA Manual Chapter 
0531 is being met by PNL’s overall safety policies and practices. 
However, compliance with the safety analysis or assessment docu- 
mentation requirements has not been fully accomplished. 


31277 (UCD—34P151-4) Genetic studies of radiation-sen- 
sitive mutants of yeast. Final report. Snow, S.R. (California 
Univ., Davis (USA). Dept. of Genetics). Feb 1972. Contract 
AMO03-76SF00034. 26p. NTIS, PC A03/MF AOl. Order 
Number DE81027373. 

This report summarizes progress in efforts to isolate radio- 
sensitive mutants of Saccharomyces cerevisiae for studying mecha- 
nisms of radiosensitivity, effect of such mutations on genetic recom- 
bination, and the relation to the DNA repair pathways. (PSB) 


31278 Hydroxyurea revisited: a decade of clinical effects 
studies. Sinclair, W.K. (Argonne National Lab., IL). Con- 
tract W-31-109-ENG-38. International Journal of Radiation 
Oncology, Biology and Physics ; 7: No. 5, 631-637(May 1981). 

Over a decade ago hydroxyurea was shown to selectively 
kill cells in the S phase in a proliferating cell population and to 
block cells at the Gi-S border. Consequently, blocked cells became 
sensitized to irradiation and were further sensitized when the drug 
was present after exposure. In the ensuing decade, many in vivo 
studies on hydroxyurea have confirmed that the main properties of 
hydroxyurea identified in the dish are also evident in vivo. During 
a period of about ten years, a considerable number of clinical stud- 
ies have been performed, the results of which have been mixed, 
ranging from indeterminate to encouraging, depending to some 
extent on the site treated and whether careful randomized studies 
were done. The question arises whether the clinical studies have 
represented adequate tests, by laboratory standards, of the likely ef- 
fectiveness of the drug in clinical circumstances. The clinical stud- 
ies with hydroxyurea have been examined in this light, since the re- 
sults might also bear on the use of many other such agents in com- 
bination therapy. This examination revealed that no attempts have 
been made to determine the concentration of hydroxyurea in the 
tumor and other relevant tissues as a function of time or to assess 
the cell kinetic features of the tumor and thus estimate the appro- 
priate dose regimen. It would seem that a wide gap still exists be- 
tween laboratory research and clinical application. 


31279 (JPRS—78499, pp 93-96) Effect on mouse skin of 
radiation differing in linear energy transfer. Savchenko, 
N.Ya.; Portman, A.I.; Ryzhov, N.I. May 1981. Translated 
from Kosm. Biol. Aviakosmicheskaya Med.; 15: No. 3, 63- 
65(May 1981). NTIS. 

In USSR report: space biology and aerospace medicine. 
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Experiments were carried out to measure the time and sever- 
ity of the radiation reaction of the skin of mice exposed to X- and 
gamma-radiations, protons with energies of 645 and 50 MeV as well 
as accelerated helium icns at doses of 200 to 4000 rad. It was found 
that relative biological effectiveness coefficients of 645 and 50 MeV 
protons were 1.0 and those of helium ions were 1.3 for the skin re- 
action at early and late stages of observation. No significant differ- 
ence in time of manifestation of radiation-induced skin lesions relat- 
ed to radiations with various LET was detected. 


31280 Radiation chemistry of amino acids, peptides and 
proteins in relation to the radiation sterilization of high-pro- 
tein foods. Garrison, W.M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Radiation Effects ; 54: 
No. 1-2, 29-39(Jan 1981). 

An important source of information on the question of 
whether or not toxic or other deleterious substances are formed in 
the radiation sterilization of foods is the chemical study of reaction 
products and reaction mechanisms in the radiolysis of individual 
food components. The present evaluation of the radiation chemistry 
of amino acids, peptides and proteins outlines the various radiation- 
induced processes which lead to amino acid degradation and to the 
synthesis of amino acid derivatives of higher molecular weight. 
Among the latter are the a,a’-diamino dicarboxylic acids which are 
formed as major products in the radiolysis of peptides both in aque- 
ous solution and in the solid state. The a,a’-diamino acids are of 
particular interest as irradiation products because they represent a 
class of compounds not normally encountered in plant and animal 
protein sources. Such compounds have, however, been isolated 
from certain types of bacteria and bacterial products. All of the 
available data strongly suggest that the a,a’-diamino acids are pro- 
duced in significant yield in the radiation sterilization of high pro- 
tein foods. The importance of initiating extensive chemical and bio- 
logical studies of these and of other high molecular weight prod- 
ucts in irradiated food is emphasised. 


31281 Reassessment of radiation hazards: can health 
physicists keep up. Cohen, J.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Health Physics ; 39: No. 
6, 1002-1003(Dec 1980). 

Letter to the editor. 


31282 Statistical analysis of a Los Alamos Scientific Lab- 
oratory study of plutonium in U.S. autopsy tissue. Fox, T.; 
Tietjen, G.L.; McInroy, J.F. (Los Alamos Scientific Lab., 
NM (USA)). Health Physics ; 39: No. 6, 877-892(Dec 1980). 

The autopsy Tissue Program at the Los Alamos Scientific 
Laboratory was begun in 1959. To date, tissues from 900 or more 
persons in 7 geographic regions throughout the U.S. have been col- 
lected and analyzed for plutonium content. The tissues generally 
consist of lung, liver, kidney, lymph node, bone, spleen, thyroid 
and gonadal tissues for each individual. The present objective of 
the program is to determine the level of plutonium in human tissues 
due solely to fall-out from weapons testing. The baseline thus estab- 
lished is to be used to evaluate future changes. Geographical com- 
parisons are made, but require adjustment because of outliers, and 
time and age trends present in the data. 


31283 Placental transfer of americium and plutonium in 
mice. Weiss, J.F.; Walburg, H.E. (Comparative Animal Re- 
search Lab., Oak Ridge, TN (USA)); McDowell, W.J. (Oak 
Ridge National Lab., TN (USA)). Health Physics ; 39: No. 6, 
903-911(Dec 1980). 

Actinide element release to the environment and subsequent 
transfer through food chains to pregnant women may present a ra- 
diation hazard to fetuses in utero. To measure americium incorpora- 
tion, four groups of pregnant mice were intravenously dosed with 
four concentrations of ***Am citrate in late pregnancy. Concentra- 
tions of **Am in fetuses, placentas, and maternal femur, liver, car- 
cass and pelt were determined 48 hr after injection. Doses were 
chosen so that the number of atoms of ***Am in each injected dose 
was equal to the number of atoms of *°*Pu used in an earlier study 
of transplacental movement. Results indicate that, atom for atom, 
americium is incorporated into fetal tissue in lesser amounts (10-25 
times) than is plutonium when intravenously administered to preg- 
nant mice in equal atom amounts. Tissue analyses indicated that, at 
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low dose levels, the average fraction of the dose incorporated into 
the fetuses decreased as the dose to the pregnant mouse was in- 
creased. A similar pattern was noted for placentas and maternal 
femurs. Data indicate that one must make extrapolations from low 
dose data only to make reasonable and realistic estimates of the 
transplacental movement and fetal incorporation of environmental 
levels of actinide elements in man and other species. 


31284 Liposomal encapsulated Zn-DTPA for removing 
intracellular ‘*°Yb. Blank, M.L.; Cress, E.A.; Byrd, B.L.; 
Washburn, L.C.; Snyder, F. (Oak Ridge Associated Univer- 
sities, Inc., TN (USA). Medical and Health Science Div.). 
Health Physics ; 39: No. 6, 913-920(Dec 1980). 

Multilamellar liposomes possessing neutral positive or nega- 
tive charges were tested for their capacity to encapsulate sodium 
ethylenediaminetetraacetate (EDTA) and for their selectivity in de- 
positing in specific tissues after being injected into rats. Negative- 
charged liposomes had the greatest trapping efficiency over a wide 
range of lipid-to-aqueous phase ratios. In contrast, except for lung, 
liposomal charge had no significant effect on the tissue distribution 
of encapsulated EDTA; liver and spleen exhibited the highest 
uptake with all preparations. The proportion of encapsulated 
EDTA taken up by the liver decreased as the amount of injected 
liposomes was increased. Free zinc diethylenetriaminepentaacetate 
(Zn-DTPA) and multilamellar liposomes containing entrapped Zn- 
DTPA were administered to rats that had been injected with 
169Yb-citrate 24 hr earlier. At doses of 14 mg Zn-DTPA per kg 
body weight, both free Zn-DPTA and the liposomal-bound Zn- 
DTPA caused increased removal of ‘Yb from the animals. How- 
ever, treatment with the liposomal Zn-DTPA caused significantly 
more of the *®*Yb to be removed than did the free Zn-DTPA treat- 
ment by itself. Our data indicate that lipophilic forms of chelators 
can effectively increase the removal rates of heavy metal contami- 
nation in tissues. 


31285 Urinary excretion of curium by two cases sustain- 
ing a subcutaneous intake of Cm(NOs;)3. Parkinson, W.W. Jr.; 
Henley, L.C.; Nestor, C.W. Jr. (Oak Ridge National Lab., 


TN (USA)). Health Physics ; 39: No. 6, 977-980(Dec 1980). 

The excretion history is presented of two male employees 
who sustained uptakes of acidic solutions of ***Cm(NOs)s, one via a 
puncture wound to the finger and the other through skin via acid 
burning by the solution. Although low-level, short-term excretion 
of this nature is a very inaccurate source from which to derive ex- 
cretion and retention functions, it may serve as a base with which 
excretion functions from animals can be compared. Consequently, 
an effort was made to develop equations which would be applicable 
to curium excretion and which would give approximate values of 
systemic uptakes of these and future cases. 


31286 Photoenzyme probes of photodamage to cells and 
cellular DNA. Sutherland, B.M. (Brookhaven National Lab., 
Upton, NY). Annals of the New York Academy of Sciences ; 
346: 389-397(17 Jun 1980). 

Development of the use of photoenzyme probes depends on 
two major factors. The first is the development of a method for the 
insertion of exogenous enzymes into intact cells. The Sendai and 
PEG techniques show great promise here. The second is the isola- 
tion and characterization of enzymes specific for different kinds of 
damage in DNA. Several of these enzymes have been isolated, or 
their activities reported: one enzyme that nicks at apurinic sites in 
DNA, one that removes uracil from DNA, one that recognizes 
nondimer damage in uv-irradiated DNA and one that is specific for 
DNA damage induced by ionizing radiation. Certainly, many others 
are being studied at present or will be described in the near future. 
The development of a whole battery of protein probes for examin- 
ing small numbers of specific lesions in DNA and determining their 
biological importance will open new vistas to understanding chemi- 
cal and radiation damage to biological systems. 


31287 Mammography at reduced doses: present perform- 
ance and future possibilities. Muntz, E.P.; Wilkinson, E.; 
George, F.W. (Univ. of Southern California, Los Angeles). 
AJR, American Journal of Roentgenology ; 134: No. 4, 741- 
747(Apr 1980). 

Reduced dose mammography is assessed with the aid of 
very recent work. It is concluded that there are technical and clini- 
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cal reasons for believing that the reduced dose systems and their 
interpreters should perform more effectively than their pred- 
ecessors. Review of known technologic achievements suggests a 
possible 6 to 7 reduction factor from present screen-film mammo- 
graphy dose levels without sacficifing image quality. Reasonable es- 
timates of representative doses presently achieved by both xerora- 
diography and screen-film systems are given. The screen-film value 
is about 3 times higher than some previous. 


31288 Role of mobile passenger lymphocytes in the rejec- 
tion of renal and cardiac allografts in the rat. A passenger 
lymphocyte-mediated graft-versus-host reaction amplifies the 
host response. van Vrieshilfgaarde, R.; Hermans, P.; Terp- 
stra, J.L.; van Breda Viresman, P.J. (Univ. Hospital, Leiden, 
Netherlands). Transplantation ; 29: No. 3, 209-213(Mar 
- 1980). ‘ 

It is demonstrated that passenger lymphocytes migrate out of 
rat renal allografts into host spleens in a radioresistant fashion. 
These mobile passenger lymphocytes within BN kidney and heart 
transplants are immunocompetent, since they elicit a graft-versus- 
host (GVH) reaction in the spleens of (LEW x BN)F2 hybrid hosts. 
The greater GVH reaction in (LEW x BN)F1 recipients of BN kid- 
neys reflects the greater number of mobile passenger lymphocytes 
in the kidney when compared to the heart. The mobile passenger 
lymphocytes within BN renal allografts also cause a proliferative 
response in the spleens of the LEW hosts as well as an accelerated 
rejection of BN renal allografts when compared to BN cardiac allo- 
grafts, for the differences between BN kidney and heart, both in 
terms of splenomegaly elicited in LEW as well as tempo of rejec- 
tion, are abolished by total body x-irradiation of the donor with 900 
rad. Results indicate that a mobile passenger lymphocyte mediated 
GVH reaction in the central lymphoid organs of the host augments 
the host response to allogenic kidneys and contributes materially to 
first-set renal allograft rejection; this GVH reaction on the other 
hand is not conspicuously present in LEW recipients of BN cardiac 
allografts and has therefore little effect on first-set cardiac allograft 
rejection. 


31289 Hyperprolactinemia from radiation-induced hypo- 
thalamic hypopituitarism. Corkill, G.; Hanson, F.W.; Gold, 
E.M.; White, V.A. (Univ. of California, Davis). Surgican 
Neurology (Tryon, N.C.) ; 13: No. 1, 47-48(Jan 1980). 

In 1975 Samaan et al., described the effects of radiation 
damage of the hypothalamus in 15 patients with head and neck 
cancer. Shalet et al., in 1977 described endocrine morbidity in 
adults who as children had been irradiated for brain tumors. This 
report describes instances of hyperprolactinemia and associated hy- 
pothalamic, pituitary, and thyroid dysfunction following irradiation 
of a young adult female for brain neoplasia. 


31290 RADS52 gene is required for homothallic intercon- 
version of mating types and spontaneous mitotic recombina- 
tion in yeast. Malone, R.E.; Esposito, R.E. (Univ. of Chica- 
go, IL). Proceedings of the National Academy of Sciences of 
the United States of America ; 77: No. 1, 503-507(Jan 1980). 

The RADS52-1 mutation prevents homothallic mating type 
interconversion and reduces mitotic recombination in yeast. It has 
been previously reported that RAD52-1 abolishes meiotic recom- 
bination. These data suggest either that a generalized recombination 
function(s) is required for mating type switching or that generalized 
recombination and specific homothallic functions are jointly con- 
trolled by the RADS52 gene. The RADS52-1 mutation affects the in- 
terconversion of the two yeast mating types (a and alpha) different- 
ly, suggesting that the interconversion process is not equivalent for 
both mating types. This type of asymmetry is not predicted by cur- 
rent models of homothallic switching. 


31291 Whole-mammal mutagenicity tests: Evaluation of 
five methods. Russell, L.B. (Oak Ridge National Lab., TN 
(USA). Biology Div.); Matter, B.E. (Sandoz A.G., Basel 
(Switzerland). Pharmazeutische Abt.). Mutation Research ; 
75: No. 3, 279-302(1980). 

Four methods most commonly employed in whole-mammal 
germ-line mutagenicity tests as well as an in vivo somatic prescreen 
are summarized. Genetic basis, historical background, description of 
the test, limitations, and strengths are presented for each of the five 
systems. 
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31292 Damages to DNA that result in neoplastic trans- 
formation. Setlow, R.B. (Brookhaven National Lab., Upton, 
NY). pp 99-108 of Advances in biological and medical phys- 
ics, Volume 17. Lawrence, J.H. (ed.). New York, NY; Aca- 
demic Press, Inc. (1980). 

The determination of the probability that particular changes 
in DNA will give rise to tumors is a difficult one and has been esti- 
mated only for uv irradiation. Nevertheless, such determinations are 
important if we are to evaluate the long-range hazards of environ- 
mental agents. There are no strict rules as to how to solve this gen- 
eral problem, but a lot of ingenuity will have to go into the solu- 
tions. 


31293 (AEC-tr—5630) Atlas on the pathological anatomy 
of acute radiation sickness in experiment. Funshtein, L.V. 
(Department of Energy, Washington, DC (USA)). 1961. 
Translation of a publication of the State Publishing House 
for Medical Literature, Leningrad, 1961. 222p. NTIS, PC 
A10/MF A01. Order Number DE81029069. 

A morphological study of radiation sickness produced in ex- 
perimental animals by both external and internal irradiation is pre- 
sented. The morphological findings have been interpreted in terms 
of their clinical signifinance. (ACR) 
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31294 (EPRI-EA—1897) Pathogenic amoebae in power- 
plant cooling lakes. Final report. Tyndall, R.L.; Willaert, E.; 
Stevens, A.R. (Oak Ridge National Lab., TN (USA); Ten- 
nessee Univ., Knoxville (USA); Veterans Administration 
Hospital, Gainesville, FL (USA)). Jun 1981. Contract W- 
7405-ENG-26. 49p. NTIS, PC A03/MF AOl. Order 
Number DE81024004. 

Cooling waters and associated algae and sediments from four 
northern and four southern/western electric power plants were 
tested for the presence of pathogenic amoebae. Unheated control 
waters and algae/sediments from four northern and five southern/ 
western sites were also tested. When comparing results from the 
test versus control sites, a significantly higher proportion (P = 
0.05) of the samples from the test sites were positive for thermophi- 
lic amoeba, thermophilic Naegleria and pathogenic Naegleria. The 
difference in number of samples positive for thermophilic Naegleria 
between heated and unheated waters, however, was attributable 
predominantly to the northern waters and algae/sediments. While 
two of four northern test sites yielded pathogenic Naegleria, seven 
of the eight isolates were obtained from one site. Seasonality effects 
relative to the isolation of the pathogen were also noted at this site. 
One pathogen was isolated from a southwestern test site. Pathogens 
were not isolated from any control sites. Some of the pathogenic 
isolates were analyzed serologically and classified as pathogenic 
Naegleria fowleri. Salinity, pH, conductivity, and bacteriological 
profiles did not obviously correlate with the presence or absence of 
pathogenic Naegleria. While thermal addition was significantly as- 
sociated with the presence of thermophilic Naegleria (P = 0.05), 
the data implicate other as yet undefined parameters associated 
with the presence of the pathogenic thermophile. Until further de- 
lineation of these parameters is effected, generalizations cannot be 
made concerning the effect of thermal impact on the growth of 
pathogenic amoeba in a particular cooling system. 
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REFER ALSO TO CITATION(S) 299653, 30680, 31188, 31200, 31248, 31250 


31295 (ANL/EES-TM—142) Solid and hazardous energy 
wastes: synfuels. I. Review of research activities. Fradkin, L.; 
Surles, T.; DeCarlo, V. (Argonne National Lab., IL 
(USA)). May 1981. Contract W-31-109-ENG-38. 164p. 
NTIS, PC A08/MF AO1. Order Number DE81028503. 
Current chemical and biological research sponsored by the 
Department of Energy (DOE) and the Environmental Protection 
Agency (EPA) on solid, liquid, and gaseous waste streams from 
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coal-conversion and oil-shale technologies is summarized. Brief de- 
scriptions, including the objectives, current activities, and future 
plans (if any), of ongoing projects were obtained from the principal 
investigators, where possible, or from current publications, progress 
reports, or scope-of-work sheets from DOE and EPA laboratories. 
References to publications that have resulted from the various re- 
search projects are included where applicable. Additional refer- 
ences to work on hazardous and solid synfuel waste are included in 
the appendixes, drawn from computerized bibliographic searches of 
Chemical Abstracts and the National Technical Information Serv- 
ice (NTIS). Appendix I contains information found in the NTIS 
search from 1974 to 1980, which includes the title, author(s), place 
of investigation, NTIS ordering number, date of publication, and 
the actual abstracts. Appendix II contains information found in the 
Chemical Abstracts search from 1973 to 1980, which includes the 
title; author(s); journal title, volume, and number; chemical ab- 
stracts numbers; descriptors and identifiers based on the given title 
and/or abstract; and date of publication. 


31296 (DOE/EV/02792—T1) Molecular mechanisms of 
the epithelial transport of toxic metal ions, particularly mer- 
cury, cadmium, lead, arsenic, zinc and copper. Comprehensive 
progress report, January 1, 1979-July 31, 1981. Wasserman, 
R.H.; Fullmer, C.S. (Cornell Univ., Ithaca, NY (USA)). 
1981. Contract AS02-76EV02792. 72p. NTIS, PC A04/MF 
A01. Order Number DE81029091. 

Investigations have been continued to elucidate the mode of 
transepithelial transport of potentially toxic metal ions across the 
gastrointestinal tract, as well as their interactions with biological 
processes and other metal ions. Primary attention for this report 
period has been given to lead, cadmium and zinc. 


31297 (DOE/EV/03140—T2) Toxicology and metabolism 
of nickel compounds. Progress report, December 1, 1980-No- 
vember 30, 1981. Sunderman, F.W. Jr. (Connecticut Univ., 
Farmington (USA). School of Medicine). 31 Jul 1981. Con- 


tract AS02-76EV03140. 16p. NTIS, PC A02/MF AOI. 
Order Number DE81028924. 

The toxicology and metabolism of nickel compounds (e.g., 
NiChk, NisS2 and Ni(CO),) were investigated in rats. A provisional 
reference method for analysis of nickel in whole blood by elec- 
trothermal atomic absorption spectrometry was developed. Five 
macromolecular ®Ni-binding constituents in rat kidney cytosol 
were partially characterized. A spectrophotometric assay for N- 
acetyl-8-D-glucosaminidase (NAG) activity in urine was devel- 
oped, and the NAG assay was applied to investigate nickel nephro- 
pathy in rats. The time-course, dose-response, and organ specificity 
of Ni(II)-induction of heme oxygenase activity in rats was elucidat- 
ed. Intrarenal injection of NisS: in rats was demonstrated to result 
in renal glomerulomegaly and mesangial hyperplasia, sialyl hyper- 
plasia, and generalized arteriosclerosis. The dissolution rates of 17 
nickel compounds were determined in water, rat serum and renal 
cytosol. NiTc, NiSb and NiAss were discovered to be carcinogenic 
following intramuscular injection in Fischer rats. Nickel concentra- 
tions were surveyed in serum and urine of workers in two ship- 
yards. (ACR) 


31298 (DOE/EV/04733—T1, pp 144-148) Comparison 
of the oncogenic potential of several chemotherapeutic agents. 
Miller, R.C.; Hall, E.J.; Osmak, R.S. Jul 1981. NTIS, PC 
A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Several chemotherapeutic drugs that have been routinely 
used in cancer treatment were tested for their carcinogenic poten- 
tial. Two antitumor antibiotics (adriamycin and vincristine), an al- 
kalating agent (melphalan), 5-azacytidine and the bifunctional agent 
cis-platinum that mimics alkylating agents and/or binds Oxygen-6 
or Nitrogen-7 atoms of quanine were tested. Cell killing and cancer 
induction was assessed using in vitro transformation system. C3H/ 
10T 1/2 cells, while normally exhibiting contact inhibition, can un- 
dergo transformation from normal contact inhibited cells to tumor- 
genic cells when exposed to chemical carcinogens. These cells have 
been used in the past by this laboratory to study oncogenic trans- 
formation of cells exposed to ionizing radiation and electron affinic 
compounds that sensitize hypoxic cells to x-rays. The endpoints of 
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cell killing and oncogenic transformation presented here give an es- 
timate of the carcinogenic potential of these agents. 


31299 (DOE/EV/04733—T1, pp 186-195) Hyperthermia 
and chemotherapy agent. Roizin-Towle, L.; Hall, E.J. Jul 
1981. NTIS, PC A14/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The use of chemotherapeutic agents for the treatment of 
cancer dates back to the late 19th century, but the modern era of 
chemotherapy drugs was ushered in during the 1940's with the de- 
velopment of the polyfunctional alkylating agent. Since then, nu- 
merous classes of drugs have evolved and the combined use of an- 
tineoplastic agents with other treatment modalities such as radiation 
or heat, remains a large relatively unexplored area. This approach, 
combining local hyperthermia with chemotherapy agents affords a 
measure of targeting and selective toxicity not previously available 
for drugs. In this paper, the effects of adriamycin, bleomycin and 
cis-platinum are examined. The adjuvant use of heat may also re- 
verse the resistance of hypoxic cells noted for some chemotherapy 
agents. 


31300 (DOE/EV/04733—T1, pp 196-209) Misonidazole 
pretreatment enhances the cytotoxicity of antineoplastic 
agents. Roizin-Towle, L.A.; Hall, E.J. Jul 1981. NTIS, PC 
A14/MF AOI. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

Over the years, a substantial effort has been devoted to de- 
veloping methods to overcome the problem of hypoxic cells in ra- 
diotherapy, the most recent of which involves the use of heterocy- 
clic nitro compounds that mimic oxygen and interact with radiation 
to increase specifically the sensitivity of hypoxic cells, while not af- 
fecting the response of normal aerated cells. A number of com- 
pounds have been identified and studied in experimental systems 
and one of them, Misonidazole, preferentially cytotoxic to cells de- 
ficient in oxygen. The suggestion that the toxicity shown towards 
hypoxic cells by electron affinic agents might be valuable in combi- 
nation with antineoplastic agents was based on the premise that 
they would act in a way that was complementary, but independent, 
i.e., that the hypoxic mediated drugs would kill the hypoxic cells 
spared by the conventional chemotherapy agents. There is now 
good evidence, however, of a direct interaction between electron 
affinic compounds and other antineoplastic agents. The present in- 
vestigation extends the range of chemotherapy agents shown to in- 
teract with Misonidazole to include Bleomycin, and in particular 
addresses the question of the mechanism of the interaction. 


31301 (DOE/EV/10328—T1) Molecular biology of envi- 
ronmental aromatic hydrocarbons. Progress report, January 
1-June 31, 1981. Weiss, S.B. (Chicago Univ., IL (USA)). Jul 
1981. Contract AC02-80EV 10328. 12p. NTIS, PC A02/MF 
A01. Order Number DE81029033. 

We have been examining the molecular biology of activated 
polycyclic aromatic hydrocarbons (PAH) in several different ways, 
using different biochemical systems. The projects involving these 
systems are as follows: (I) The binding of benzo(a)pyrene-7,8-dihy- 
drodiol to phage DNA; (II) the binding of PAH-epoxide deriva- 
tives to single- and double-stranded 0X174 DNA and its effect on 
viral DNA infectivity; (IID) the fate of benzo(a)pyrene adducts on 
SV40 DNA in infected monkey kidney cells; (IV) the effect of 
PAH derivatives on RNA transcription; and (V) the effects of anti- 
BPDE on tRNA aminoacyl charging and protein synthesis. 


31302 (DP-MS—81-63) Effect of biocides on algae and 
igionnaires disease bacteria. Final technical report. Pope, 
D.H. (Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. 
of Biology). 1981. Contract AC09-76SR00001. 114p. NTIS, 
PC A06/MF AO1. Order Number DE81028768. 

Biocides currently being used in cooling tower facilities 
were tested for their usefulness in killing or retarding the growth of 
the various algae and bacteria, especially Legionnaires Disease Bac- 
terium (LDB). Minimal effective in situ concentrations of each of 
the biocides were determined for the control of the algae and LDB. 
The optimal mode of application of the biocides was determined 
also. The data included here constitute, the most complete and im- 
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portant results obtained thus far by any research group on the ef- 
fectiveness of nonchlorine type biocides in eliminating L. pneumo- 
phila from cooling systems. A more detailed outline of specific ob- 
jectives proposed and accomplishments relative to each can be 
found in the Introduction. Specifics of methods, results, interpreta- 
tion of data etc. can be found in the Chapters of this report dealing 
with each major portion of the study. 


31303 Chironomus tentans bioassay for testing synthetic 
fuel products and effluents, with data on acridine and quino- 
line. Cushman, R.M.; McKamey, M.I. (Oak Ridge National 
Lab., TN). W-7405-ENG-26. Bulletin of Environmental Con- 
tamination and Toxicology ; 26: No. 5, 601-605(May 1981). 

Sensitive tests of toxicity to aquatic insects are useful for as- 
sessing the effects of potential pollutants on aquatic ecosystems. 
Within the last few years, research emphasis has included the toxic- 
ity of coal-related synthetic fuel products and effluents to aquatic 
biota. As part of an Oak Ridge National Laboratory (ORNL) pro- 
gram to evaluate the environmental effects of synthetic fuel prod- 
ucts and effluents, a series of tests is being used to measure the tox- 
icity of whole and fractionated synthetic fuel products and effluents 
and representative pure compounds (polycyclic aromatic hydrocar- 
bons, phenols, and azaarenes) to aquatic organisms. Synthetic fuel 
materials are complex mixtures of inorganic and organic substances, 
including aliphatic hydrocarbons, aromatic hydrocarbons, and N-, 
S-, and O-substituted aromatics. By testing fractions and compo- 
nents of whole materials, we can begin to explain observed toxic 
effects and recommend further treatment to reduce toxicity. Test 
organisms include freshwater crustaceans (Daphnia pulex and 
magna), green algae (Selenastrum capricornutum), blue-green algae 
(Microcystis aeruginosa), snails (Physa heterostropha and Helisoma 
sp.), fathead minnows (Pimephales promelas), bluegill sunfish (Le- 
pomis macrochirus), and rainbow trout (Salmo gairdneri). 


31304 Bis(methylmercuric) selenide as a reaction product 
from methylmercury and selenite in rabbit blood. Naganuma, 
A.; Imura, N. (Kitasato Univ., Tokyo, Japan). Research 
Communications in Chemical Pathology and Pharmacology ; 
27: No. 1, 163-173(Jan 1980). 

The compound formed by the reaction of methylmercury 
and selenite in rabbit blood was characterized. When methylmer- 
curic chloride (10 nmol) and sodium selenite (10 nmol) were added 
to rabbit blood (1 ml), about 6.5 nmol of mercury and 3.2 nmol of 
selenium were extracted with benzene. Mercury and selenium thus 
transferred into benzene at the molar ratio of 2:1 were confirmed to 
form a_ single compound which was _ identified as 
bis(methylmercuric) selenide:(CH;HG)Se. The formation of 
(CHsHg)Se from methylmercury and selenite in blood, presumably 
by the participitation of glutathione (GSH), might play a role in the 
protective effect of selenium against methylmercury toxicity. 


31305 Effect of ethanol on the fate of mercury vapor in- 
haled by man. Hursh, J.B.; Greenwood, M.R.; Clarkson, 
T.W.; Allen, J.; Demuth, S. (Univ. of Rochester, NY). Con- 
tract EY-76-C-02-3490. Journal of Pharmacology and Experi- 
mental Therapeutics ; 214: No. 3, 520-527(1980). 

Three human subjects ingested 1065 ml of beer equivalent to 
65 ml of ethanol 30 min before exposure (12 to 20 min) to mercury 
vapor. An additional two subjects were exposed to mercury vapor 
without ethanol pretreatment. The results show that alcohol brings 
about: (1) reduced mercury retention, (2) an increase in the rapid 
phase of vapor loss by expiration, (3) an increased mercury storage 
in the liver, (4) a marked reduction in mercury uptake by the red 
blood cells and (5) the abolition of prompt storage of mercury by 
the lung. In addition, mercury vapor exposure experiments were 
performed by using control and ethanol-pretreated mice and rats. 
Sacrifice occurred at 1 hr and 3 days. The results support and 
extend the human data. 


31306 Comparative studies of zinc metabolism in cultured 
Chinese Hamster cells wth differing metallothionein-induction 
capacities. Hildebrand, C.E.; Enger, M.D.; Tobey, R.A. 
(Los Alamos Scientific Lab., NM). Biological Trace Element 
Research ; 2: 235-246(1980). 

Previous work in our laboratory led to the isolation of a 
cadmium (Cd)-resistant variant (Cd/sup r/2C10) of the line CHO 
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Chinese Hamster cell having a 10-fold greater resistance to the cy- 
totoxic action of Cd** compared with the CHO cell. Evidence that 
Cd** behaves as an analog of the essential trace metal, Zn™*, espe- 
cially as an inducer of MT synthesis, suggested that the Cd/sup r/ 
and CHO cell types could be employed to investigate cellular Zn™* 
metabolism. In the present study, measurements were made to com- 
pare CHO and Cd/sup r/ cell types for (a) growth as a function of 
the level of ZnCl, added to the culture medium, (b) uptake and 
subcellular distribution of Zn**, and (c) capacity to induce MT syn- 
thesis. These findings suggest that (a) the CHO and Cd/sup r/ cell 
systems will be useful in further studies of cellular Zn?* metabo- 
lism, especially in comparisons of Zn** metabolism in the presence 
and absence of induction of the Zn** -sequestering MT and (b) a re- 
lationship exists between cellular capacity to induce MT synthesis 
and capacity for cellular Zn** uptake. 


31307 Cee | = anticarcinogenicity of metal 
compounds. Sunderman, F.W. Jr. (Univ. of Connecticut, 
Farmington). Contract AC02- 76EV03140. pp 165-192 of En- 
vironmental carcinogenesis. Occurrence risk evaluation and 
mechanisms: proceedings. Emmelot, P.; Kriek, E. (eds.). 
Amsterdam, Netherlands; Elsevier/North-Holland Biomedi- 
cal Press (1979). 

From International conference on environmental carcino- 
genesis; Amsterdam, Netherlands (May 1979). 

Prior to World War II, six pioneering studies laid the foun- 
dations for present knowledge of metal carcinogenesis. Hutchinson 
reported in 1887 that iatrogenic arsenicalism from chronic ingestion 
of Fowler's solution caused dermal keratoses and ultimately in- 
duced skin cancers. Michalowski discovered in 1926 that intratesti- 
cular injection of ZnSO, produced testicular teratomas in roosters. 
This was the first experimental system for metal carcinogenesis. 
Lehmann observed in 1932 that chromate workers had increased in- 
cidence of lung cancer, and Bridge noted in 1933 that Ni refinery 
workers were predisposed to sinonasal cancer. Bagg showed in 
1936 that hormonal stimulation of testicular proliferation enhanced 
roosters’ susceptibility to teratomas after intratesticular injection of 
Zn salts. Vollmann reported in 1938 that intraosseous injection of 
Co and Cr dusts caused osteosarcomas in rabbits. During the past 
40 years, an extensive scientific literature on metal carcinogenesis 
has evolved, which has been summarized by Furst, Hernberg, and 
Sunderman. 
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31308 (DOE/ET/29078—T1) Tissue interaction with 
nonionizing electromagnetic fields. Final report. Adey, W.R.; 
Bawin, S.M.; Lawrence, A.F.; Lin-Liu, S.; Luben, R.A.; 
Lundak, R.L.; Sagan, P.M.; Sheppard, A.R. (Veterans Ad- 
ministration Hospital, Loma Linda, CA (USA); California 
Univ., Riverside (USA)). Feb 1981. Contract ATO1- 
79ET29078. 174p. NTIS, PC A08/MF AO1. Order Number 
DE8 1027654. 

Studies of the effects of environmental low frequency elec- 
tromagnetic fields on isolated cellular systems and tissue prepara- 
tions derived from brain, bone, blood, and pancreas are reported. 
Behavioral effects of 60 Hz fields were examined in monkeys. 
Bioeffects of low level microwave fields modulated at 60 Hz and 
other ELF frequencies were also examined. Findings in the present 
studies emphasize a key role for cell membrane surfaces in detect- 
ing ELF environmental fields. Two broad groups of exposure tech- 
niques have been utilized. In the ELF spectrum, 60 Hz environ- 
mental fields were imposed on monkeys during behavioral task per- 
formance. Field intensities from 50 to 1000 V/m were tested in dif- 
ferent experiments. The monkeys were exposed to a horizontal 
electric field. In tissue and cell culture preparations, ELF electric 
fields were generated by passing current between electrodes in the 
solutions bathing the tissue. Tissue and cell preparations were also 
tested with low frequency, pulsed magnetic fields by placing the 
biological preparation inside Helmholtz coils. For ELF dosimetry 
measurements in tissue preparations, electric gradients were meas- 
ured directly in relation to specific axes of tissue and cell prepara- 
tions. Exposures to ELF modulated 450 MHz microwave fields 
were conducted in two different systems, one uses a large anechoic 
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horn chamber, the other utilizes a Crawford cell, a double-tapered 
coaxial system.Environmental field levels and tissue components of 
these fields were studied collaboratively using implantable tissue 
probes developed by BRH. Concurrent environmental field levels 
were based on measurements with other BRH probes and a 
NARDA microwave probe system. (ERB) 


31309 (LBL—12954) Biological effects of high DC mag- 
netic fields. Tenforde, T.S. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1981. Contract W-7405-ENG-48. 48p. NTIS, 
PC A03/MF AO1. Order Number DE81028904. 

The principal focus of the program is the analysis of magnet- 
ic field effects on physiological functions in experimental animals 
and selected organ and tissue systems. A major research effort has 
involved the use of electrical recording techniques to detect func- 
tional alterations in the cardiovascular, neural, and visual systems 
during the application of DC magnetic fields. These systems in- 
volve ionic conduction processes, and are therefore potentially sen- 
sitive to electrodynamic interactions with an applied magnetic field. 
In the specific case of the visual system, magnetic interactions 
could also arise through orientational effects on the magnetically 
anisotropic photopigment molecules within retinal photoreceptor 
cells. In addition to studies with potentially sensitive target tissues, 
an evaluation is being made of magnetic field effects on a broad 
range of other physiological functions in laboratory mammals, in- 
cluding the measurement of circadian rhythms using noninvasive 
recording techniques. Results of investigations of magnetic field ef- 
fects on the conformation of DNA, and on the growth and devel- 
opment of plants and insects are also reported. Figures and tables 
provide a brief summary of some representative observations in 
each of the research areas described. No significant alterations were 
observed in any of the physiological parameters examined to date, 
with the exception of major changes that occur in the electrocar- 
diogram during magnetic field exposure. Studies with several spe- 
cies of animals have provided evidence that this phenomenon is at- 
tributable to electrical potentials that are induced during pulsatile 
blood flow in the aorta and in other major vessels of the circula- 
tory system. 


31310 Influence of acoustic phonons on the magnitude of 
energy fluctuations in DNA. Lozansky, E.D. (Univ. of 
Rochester, NY); Sobell, H.M. Contract AC02-76EV03490. 
Ferroelectrics ; 30: 169-173(1980). 

It is shown that acoustic phonons can play an important role 
in determining the magnitude of energy fluctuations along the 
DNA molecule. This reflects heterogeneity in DNA flexibility asso- 
ciated with different stacking energies that stabilize various combi- 
nations of nucleotide sequences in its structure. Regions of DNA 
having greater flexibility undergo larger energy fluctuations. As a 
result, these regions have higher probability that conformational 
changes occur and this increases the rates of such kinetic processes 
as drug intercalation, DNA breathing and protein-DNA interac- 
tions. We discuss further biological implications of this effect here. 
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31311 (DOE/ET/46604—T1) Digitization, correction, 
and standardization of geophysical logs from deep boreholes 
of Central New York State. Final technical report. Robinson, 
J.E. (Syracuse Univ., NY (USA)). Jul 1981. Contract AC97- 
79ET46604. 328p. NTIS, PC A15/MF AO1. Order Number 
DE81029120. 

Digitization and standardization of suitable logs are provided 
from wells located in the area of Central New York that had been 
under consideration as a possible site for the disposal of radioactive 
waste. Digitized logs included those with geophysical parameters 
that could be analyzed for formation porosity and lithology and in 
which the log interval was sufficient to evaluate formation param- 
eters. Digitizing equipment was purchased, interfaced, and neces- 
sary software was written and documented. Magnetic tapes and 
hard copy playbacks of all digitized well logs are being forwarded 
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to the Department of Energy repository at Battelle Memorial Insti- 
tute for use in future projects. 


31312 (LBL—12336) Radiation impedance and radiation 
pattern of torsionally vibrating seismic sources. Dorn, G.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1979. Contract W-7405-ENG-48. 249p. NTIS, 
PC Al1l/MF AOl1. Order Number DE81025330. 

Thesis. 

During the last two decades the vibrating seismic source, or 
Vibroseis, has become an increasingly important tool in seismic ex- 
ploration on land. A significant amount of progress has been made 
over that period of time in data collection, processing and analysis 
for vibrator surveys. There has been relatively little progress, how- 
ever, toward understanding the interaction of vibrators and the 
earth. The work in this thesis is directed toward achieving two 
goals. First, an analysis is made of the interaction of a torsional vi- 
brator and the medium to which it is bonded in terms of physical 
phenomena occurring in the vicinity of the baseplate. From this 
analysis methods are suggested for using source related meas- 
urements to determine some physical parameters of the medium on 
which the vibrator rests. Second, the effective penetration of sig- 
nals from a torsional source is assessed. From the results obtained 
in these studies, and certain published results, some of the conclu- 
sions are extended to apply to vertical and horizontal vibrators. 
The study is conducted by calculating the radiation impedance and 
radiation patterns of vibrating torsional sources over plane-layered 
anelastic media. 


31313 (NP—1903613) Automatic digitization and proc- 
essing of strong-motion accelerograms. Part I. Automatic di- 
gitization. Report No. 79-15 I. Trifunac, M.D.; Lee, V.W. 
(University of Southern California, Los Angeles (USA). 
Dept. of Civil Engineering). Dec 1979. 259p. University of 
Southern California, Los Angeles. Order Number 
DE81903613. 

This report presents the current data reduction and analysis 
procedures which are used in routine processing of strong-motion 
accelerograms at the University of Southern California. It presents 
recent developments and changes with respect to our first report in 
1973 dealing with this subject (Trifunac and Lee, 1973). The first 
part of this report (Part I) describes the new hardware facility for 
automatic computer digitization of analog film accelerograms. This 
facility is now completed; it is operational and performs automatic 
digitization on a routine basis. Since it is capable of digitizing raw 
data an order of magnitude faster than the semi-automatic hand- 
controlled digitizers considered in our previous reports, the entire 
mini-computer software package for the corresponding data han- 
dling and processing has also been developed (Part II). Though the 
principles for baseline correction, instrument correction and spec- 
tral analysis of strong-motion accelerograms remain the same as in 
Trifunac and Lee (1973), it has been necessary to modify the old 
programs written for an IBM-type computer, to the form conven- 
ient for a mini-computer using disk operating systems. 


31314 (NP—1903614) Automatic digitization and proc- 
essing of strong-motion accelerograms. Part II. Computer 
processing of accelerograms. Report No. 79-15 II. Lee, V.W.; 
Trifunac, M.D. (University of Southern California, Los An- 
geles (USA). Dept. of Civil Engineering). Dec 1979. 119p. 
University of Southern California, Los Angeles. Order 
Number DE81903614. 

This report presents the current data reduction and analysis 
procedures which are used in routine processing of strong-motion 
accelerograms at the University of Southern California. It presents 
recent developments and changes with respect to our first report in 
1973 dealing with this subject (Trifunac and Lee, 1973). The first 
part of this report (Part I) describes the new hardware facility for 
automatic computer digitization of analog film accelerograms. This 
facility is now completed; it is operational and performs automatic 
digitization on a routine basis. Since it is capable of digitizing raw 
data an order of magnitude faster than the semi-automatic hand- 
controlled digitizers considered in our previous reports, the entire 
mini-computer software package for the corresponding data han- 
dling and processing has also been developed (Part II). Though the 
principles for baseline correction, instrument correction and spec- 
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tral analysis of strong-motion accelerograms remain the same as in 
Trifunac and Lee (1973), it has been necessary to modify the old 
programs written for an IBM-type computer, to the form conven- 
ient for a mini-computer using disk operating systems. 


31315 (UCRL—53147) Block-adaptive filtering and its 
application to seismic-event detection. Clark, G.A. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Apr 1981. Contract W-7405-ENG-48. 209p. NTIS, 
PC A10/MF AO1. Order Number DE81028361. 


Thesis. 

Block digital filtering involves the calculation of a block or 
finite set of filter output samples from a block of input samples. The 
motivation for block processing arises from compvtational advan- 
tages of the technique. Block filters take good advantage of parallel 
processing architectures, which are becoming more and more at- 
tractive with the advent of very large scale integrated (VLSI) cir- 
cuits. This thesis extends the block technique to Wiener and adap- 
tive filters, both of which are statistical filters. The key ingredient 
to this extension turns out to be the definition of a new perform- 
ance index, block mean square error (BMSE), which combines the 
well known sum square error (SSE) and mean square error (MSE). 
A block adaptive filtering procedure is derived in which the filter 
coefficients are adjusted once per each output block in accordance 
with a generalized block least mean-square (BLMS) algorithm. 
Convergence properties of the BLMS algorithm are studied, includ- 
ing conditions for guaranteed convergence, convergence speed, and 
convergence accuracy. Simulation examples are given for clarity. 
Convergence properties of the BLMS and LMS algorithms are ana- 
lyzed and compared. They are shown to be analogous, and under 
the proper circumstances, equivalent. The block adaptive filter was 
applied to the problem of detecting small seismic events in micro- 
seismic background noise. The predictor outperformed the world- 
wide standardized seismograph network (WWSSN) seismometers in 
improving signal-to-noise ratio (SNR). 


31316 Seismicity of north-central New Mexico with par- 
ticular reference to the Cerrillos Earthquake of May 28, 
1918. Olsen, K.H. (Los Alamos Scientific Lab., NM). Field 
Conference Guidebook (New Mexico Geological Society) ; 65- 
76(1979). 

The relationship between the instrumental studies of mi- 
croearthquakes carried out by LASL since 1973 and the Cerrillos 
earthquake of 28 May 1918, which may have been the largest earth- 
quake in the area known from historical records, is examined. 
(ACR) 
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31317 (SAND—81-1612) Analysis of stress drop in mul- 
tistage creep experiments: predictions of exponential creep 
law. Herrmann, W.; Lauson, H.S. (Sandia National Labs., 
Albuquerque, NM (USA)). Aug 1981. Contract AC04- 
76DP00789. 22p. NTIS, PC A02/MF AO1. Order Number 
DE81029279. 

Multistage creep experiments in which the stress or tempera- 
ture are increased stepwise have been successfully analyzed previ- 
ously using an exponential transient creep law. The analysis is gen- 
eralized and implemented for an arbitrary number of stages includ- 
ing stress and temperature drops. Under certain conditions, the 
simple exponential creep law, evaluated from data for stages fol- 
lowing increases in stress and temperature, predicts inverted tran- 
sients for stages following decreases in stress or temperature. Com- 
parisons of predictions with limited experimental data suggest that 
the simple exponential creep law is inadequate, and that separate 
hardening and recovery processes need to be modelled to handle 
stress or temperature drops. 


31318 Radiative thermal conductivity in obsidian and es- 
timates of heat transfer in magma bodies. Stein, J.; Shank- 
land, T.J.; Nitsan, U. (Geophysics Group, Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Geophysical Research ; 86: No. BS, 3684-3688(10 May 
1981). 
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The optical transmission spectra of four ryholitic obsidian 
samples were measured in order to determine the importance of ra- 
diative heat transfer in granite magmas. The spectra, obtained in the 
temperature range 20-800°C, show that the radiative spectral 
window in these samples is limited by a charge transfer band in the 
UV (400 nm) and Si-O stretching overtone in the IR (4500 nm). 
Within this window the main obstacles to radiative transfer, in 
order of decreasing importance, are background scattering, a water 
band centered at 2800 nm, and an Fe** crystal field band at 1100 
nm. Unlike crystalline silicates the absorption bands in obsidian do 
not broaden significantly as temperature increases. As a result, the 
temperature dependence of the calculated radiative thermal con- 
ductivity K/sub R/ is dominated by the T/sup B/ term. Actual 
values of K/sub R/ increase from 9 x 10~° to 1 x 17° cal cm™! s7? 
deg™' between 300° and 800°C, the high-temperature value being 
comparable to the lattice thermal conductivity in obsidian and a 
lower limit for K/sub R/ in granitic melts. As the scattering coeffi- 
cient in melts is probably significantly lower than in obsidian, the 
radiative conductivity in active plutons is likely to be much higher. 
As an example, if scattering and the water band are removed from 
the observed spectra of the obsidian samples, calculated values of 
K/sub R/ could increase by a factor of 5, to about 5 x 107° cal 
cm~'s~! deg™! at 1000°C. 
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31319 (CONF-800718—) Third international symposium 
on water-rock interaction. Campbell, A. (ed.). (Alberta Re- 
search Council, Edmonton (Canada)). 1980. 225p. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE81903719. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

Items within the scope of EDB are entered individually. 
(ACR) 


31320 (CONF-800718—, pp 81-82) Modelling seawater- 
basalt interactions in a flow-through system with a tempera- 
ture gradient. Wolery, T.J. (Lawrence Livermore Lab., 
CA). 1980. NTIS (US Sales Only), PC A10/MF AOl1. 

From 3. international symposium on water-rock interaction; 
Edmonton, Alberta, Canada (14 Jul 1980). 

Circulation of seawater through the crust at mid-ocean 
ridges is a major process in cooling newly formed oceanic lithos- 
phere. This paper introduces a new simple theoretical model for 
seawater-basalt interaction in a flow-through system with a tem- 
perature gradient. This is an extension of the closed system theo- 
retical models presented by Wolery (1978), which were in at least 
qualitative agreement with laboratory experiments reported by Sey- 
fried (1976), Seyfried and Mott! (1977), and Seyfried and Bischoff 
(1979). The flow-through system is an open system that follows the 
evolution of a packet of fluid that moves through a medium (in 
cracks or pores). It may react with the medium and experience a 
temperature gradient. Secondary precipitates adhere to the medium. 
This model is here applied to estimating seawater-ocean crust inter- 
actions in One-pass systems of moderate maximum temperature on 
the flanks of mid-ocean ridges. 
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31321 Behavior of currents on the Washington shelf. 
Hickey, B. (Univ. of Washington, Seattle). Fishermen's News 
; No. 2, 20(May 1979). 

Measurements have been made on the Washington-Oregon 
shelves for a number of years, with funding from the Department 
of Energy. The moorings of current meters typically have a subsur- 
face float at 20 m from the surface and are thus invisible to vessels. 
The current measuring devices sample currents, speed and direction 
every 10 minutes and record the information on magnetic tape. The 
purpose of the experiment is to investigate the intensification of up- 
welling and biological activity near canyons. 
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31322 (AD-A—091128) Possible influence of solar rota- 
tion on tropospheric circulation. Technical report. Wilcox, 
J.M. (Stanford Univ., CA (USA). Inst. for Plasma Re- 
search). Sep 1980. Contracts N00014-76-C-0207;NAS5- 
24420. 20p. NTIS, PC A02/MF AOl1. 

A large-scale structure observed in the photospheric magnet- 
ic field is carried out by the solar wind. At.earth the resulting inter- 
planetary magnetic field has polarity away-from the sun for several 
consecutive days followed by an abrupt reversal and several days 
with field polarity toward the sun. This section structure appears to 
be related to some effects in the tropospheric circulation. 


31323 (AD-A—091811) Voyager observations of jupiter’s 
distant magnetotail. report. Kurth, W.S.; Gurnett, 
D.A.; Scarf, F.L.; Poynter, R.L.; Sullivan, J.D. (Iowa 
Univ., Iowa City (USA). Dept. of Physics and Astronomy). 
Aug 1980. Contracts N00014-76-C-0016;NASA-954013. 43p. 
NTIS, PC A03/MF AOl1. 

Observations of nonthermal continuum radiation by Voyager 
1 and 2 at large distances from Jupiter have led to the identification 
of brief encounters with the Jovian magnetosphere at distances 
greater than 700 RJ and in directions substantially far from the Ju- 
piter-Sun line. In addition, a number of examples of continuum ra- 
diation apparently trapped in local density depressions in the solar 
wind are observed. Simultaneous measurements by the Voyager 
plasma instrument have verified the distant magnetotail crossings 
and are used to correlate the occurrence of trapped continuum ra- 
diation events within solar wind density rarefractions. The Voyager 
observations of the distant Jovian magnetotail are compared with 
observations in the distant terrestrial magnetosphere and also with 
observations of the plasma tails of comets. One variable explanation 
of the observations is that the Jovian tail consists of filamentary 
structures, some of which extend to large distances in the pre-dawn 
direction. The observations of continuum radiation trapped in low- 
density regions of the solar wind suggest that Voyager may at 
times be connected to the distant tail by a low-density trough 
which acts as a wave guide and allows radiation from the tail to 
reach the spacecraft. This may provide an indirect method of de- 
tecting the tail extending more than 2 AU downstream from Jupi- 
ter. 


31324 (AD-A—091817) Adiabatic and non-adiabatic proc- 
esses in thermal models of solar hard x-ray bursts. Technical 
report. Emslie, A.G. (Stanford Univ., CA (USA). Inst. for 
Plasma Research). Sep 1980. Contracts N00014-75-C- 
ieee 23p. NTIS, PC A02/MF 
AOl. 

The processes by which the observed characteristics of the 
hard X-ray bremsstrahlung, emitted from a solar flare loop, are 
modulated, are investigated. This leads us to a set of inversion for- 
mulae, giving the behavior of physical variables in terms of observ- 
able quantities. The method is applied to recent observational data. 


31325 (LA-UR—81-2320) Radiation-hydrodynamics of 
HII regions and molecular clouds. Sandford, M.T. II; Whi- 
taker, R.W.; Klein, R.I. (Los Alamos National Lab., NM 
(USA); California Univ., Berkeley (USA)). 1981. Contract 
W-7405-ENG-36. 7p. (CONF-8106140—1). NTIS, PC A02/ 
MF AOl1. Order Number DE81028696. 

From IAU colloquium; Penticton, Canada (24 Jun 1981). 

Two-dimensional calculations of ionization-shock fronts sur- 
rounding neutral cloud clumps reveal that a radiation-driven implo- 
sion of the clump can occur. The implosion of a cloud clump re- 
sults in the formation of density enhancements that may eventually 
form low mass stars. The smaller globules produced may become 
Herbig-Haro objects, or maser sources. 
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31326 (PB—81-125569) Synoptic solar magnetic field 
maps for the interval including Carrington rotations 1601- 
1680, May 5, 1973-April 26, 1979. Harvey, J.; Gillespie, B.; 
Miedaner, P.; Slaughter, C. (World Data Center A for 
Solar-Terrestrial Physics, Boulder, CO (USA)). Aug 1980. 
75p. NTIS, PC A04/MF AO1. 

A program of regular observations of solar magnetic fields 
was started at Kitt Peak National Observatory in April 1973, pri- 
marily in response to the needs of the Skylab mission. At first, the 
observations were made with the 40-channel magnetograph at the 
McMath telescope. During 1973 a telescope dedicated to synoptic 
studies was completed, and starting in 1974, observations were 
made with a 512-channel magnetograph. Daily full disk observa- 
tions were first combined into synoptic maps during the Skylab 
Solar Workshop on Coronal Holes and High Speed Wind Streams 
and were used for studies of the magnetic field strength below cor- 
onal holes and extrapolations of the magnetic field into the corona, 
but these maps have never been published. Starting with Carrington 
rotation number 1681 the synoptic maps have been produced and 
published regularly in Solar-Geophysical Data, Part I (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colora- 
do). Old data obtained prior to Carrington rotation number 1681 
have now been processed into synoptic maps in the same way as 
current data are processed, and this publication presents these earli- 
er maps in the same format. 


31327 (PB—81-852600) Gravitational effects on particle 
motions. January 1972-September 1980 (citations from the In- 
ternational Aerospace Abstracts data base). Report for Janu- 
ary 1972-September 1980. Frey, J.H. (New England Re- 
search Application Center, Storrs, CT (USA)). Oct 1980. 
164p. NTIS PC NO1/MF NOI1. 

This retrospective bibliography contains citations concerning 
theoretica! and analytical studies of the effects of gravity upon the 
motions of microscopic and macroscopic, charged and neutral, and 
relativistic and non-relativistic particles wherever they exist in the 
universe. Much of the emphasis is in cosmological, astrophysical, 
and planetological applications. Particles considered range from as- 
teroids to rain drops to ions to relativistic tachyons. (Contains 220 
citations.) 


31328 X-ray heating and ionization of broad-line emission 
regions in QSOs and active galaxies. Weisheit, J.C.; Shields, 
G.A.; Tarter, C.B. (Plasma Physics Laboratory, Princeton 
University). Astrophysical Journal ; 245: No. 2, 406-415(15 
Apr 1981). 

Absorption of X-rays deep within the broad-line emitting 
clouds in QSOs and the nuclei of active galaxies creates extensive 
zones of warm (T~10* K), partially ionized (N/sub e//N~0.1) 
gas. Because La photons are trapped in these regions, the X-ray 
energy is efficiently channeled into Balmer lines collisionally ex- 
cited from the n = 2 level. These H I regions plus the H II regions 
created by ultraviolet photons illuminating the surfaces of the 
clouds give rise to integrated La/Ha line emission ratios between 1 
and 2. Enhanced Mg II line emission from the H I regions gives 
rise to integrated Mg II/Ha ratios near 0.5. The O I line A8446 is 
efficiently pumped ty trapped Ha photons, and, in the X-ray heated 
zone, we calculate an intensity ratio 1(A8446)/I(Ha)< or ~0.1. All 
of these computed ratios are now in agreement with observations. 


31329 Galactic cosmic ray diffusion with arbitrary radial 
distributions. Wallace, J.M. (Los Alamos Scientific Labora- 
eh Astrophysical Journal ; 245: No. 2, 753-763(15 Apr 

A diffusion model for galactic, high-energy, nuclear cosmic 
rays is presented which incorporates arbitrary source and interstel- 
lar gas radial distributions in the disk. An approximate analytical 
solution to the diffusion equation is presented and shown to be ac- 
curate in situations of current interest. 
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31330 (AD—363391) Effects of atomic explosions on the 
ionosphere. Daniels, F.B.; Harris, A.K.; Goldman, D.T. 
(Army Electronics Labs., Fort Monmouth, NJ (USA)). Aug 
1954. 64p. NTIS, PC A04/MF AOl1. 

During Operation Ivy an ionosphere recorder was operated 
at some distance from the test site. In addition, hf radio transmis- 
sions with paths nearly over the blast area were monitored. A new 
phenomenon was observed in connection with the larger shot. It 
consisted of a sustained rise in the virtual height of the F2 layer, 
lasting more than 3 hr, and a simultaneous depression from normal 
values of the F2 critical frequency. These effects, although only 
relatively local in extent, are likened to those normally observed 
over large portions of the earth during magnetic storms. A possible 
physical explanation is propounded, based upon the hypothesis that 
much of the vertically propagated infrasonic energy produced by 
an explosion of this size is converted into heat in the lower portion 
of the F2 region. Other effects on the ionosphere, observed during 
both shots, were similar to those recorded during earlier operations 
and corrobrated previous theory attributing them to local changes 
of ion density caused by the sonic wave acting on the ionized 
layers. No major disturbance to ionospheric communications was 
found. However, some attenuation of all radio waves passing 
through the D and E regions in the vicinity of the blast was ob- 
served, lasting only 15 min or thereabouts. 


31331 (AD—809025) Delayed generation of an electro- 
magnetic pulse in the ionosphere and in other magneto-plas- 
mas. Muldrew, D.B. (Defence Research Telecommunica- 
tions Establishment, Ottawa, Ontario (Canada)). Jan 1967. 
35p. NTIS, PC A03/MF AOl1. 

This report is concerned with the physical process responsi- 
ble for the delayed generation of an electromagnetic pulse in the 
ionosphere. This effect, which is caused by electron resonance, 
often shows up in high latitude, topside spread F ionograms as a 
trace that protrudes from the spread F of the extraordinary wave 
trace. It occurs at frequencies slightly greater than twice the elec- 
tron gyrofrequency at the height of the satellite (E. L. Hagg, 1966). 
The characteristics of this trace (remote resonance trace) can be ex- 
plained by the following model: a transmitted pulse of angular fre- 
quency omega propagates downward, along a magnetic field- 
aligned wave guide, through the height at which omega is equal to 
twice the angular electron gyrofrequency 2 omega sub H. A gradi- 
ent in the electric field of the transmitted wave results from the 
wave propagating along the guide. Due to this gradient, electrons 
gyrating about the magnetic field with certain phases (measured 
from a fixed direction in a plane normal to the magnetic field) can 
gain energy from the wave, whereas electrons with other phases 
can lose energy to the wave; the electrons can thus be considered 
to be ‘energy bunched’. 


31332 (AD-A—091169) Spectral characteristics of 
medium-scale equatorial f-region irregularities. Topical report 
1 Jan-29 Feb 1980. Livingston, R.C.; Rino, C.L. (SRI Inter- 
national, Menlo Park, CA (USA)). 1 Mar 1980. Contract 
DNAO01-80-C-0077. 37p. NTIS, PC A03/MF AOI. 

The spectral characteristics of equatorial F-region irregulari- 
ties with scale sizes from a few kilometers to several hundred kilo- 
meters have been measured using data from the Atmospheric Ex- 
plorer-E (AE-E) satellite. The spectra admit the expected power- 
law characterization with a mean spectral index slightly less than 2. 
The spectral index, pl, however, decreases with increasing pertur- 
bation strength. The same data have been compared with nearly si- 
multaneous phase scintillation data from the Wideband satellite. 
The power-law index of the phase scintillation data varies with per- 
turbation strength in exactly the same manner as does pl. With re- 
alistic propagation model parameters, the scintillations-inferred per- 
turbation levels can be made to match those measured in-situ. How- 
ever, the long-accepted unity separation between the in-situ and 
phase spectral indices is not observed. This discrepancy is attribut- 
ed either to shortcomings in the theory or to lack of temporal/spa- 
tial comparability of the two measurements. 
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31333 (AD-A—091744) Infrared emission spectroscopy of 
low pressure gaseous . III. Interim report. Sakai, 
H. (Massachusetts Univ., Amherst (USA). Astronomy Re- 
search Facility). May 1980. Contract F19628-76-C-0087. 
33p. NTIS, PC A03/MF AO1. 

Our study conducted on the infrared NH band is described 
in this report. The emission was observed both in decomposition 
and in recombination processes. 


31334 (AD-A—091816) Space environmental studies: in- 
strumentation and data analysis related to the ionosphere. 
Final report 15 may 77-31 may 80. Rich, F.; Anderson, P.B. 
(Regis Coll., Weston, MA (USA)). 2 Sep 1980. Contract 
F19628-77-C-0122. 69p. NTIS, PC A04/MF AOI. 

The objective of this contract has been to design instrumen- 
tation for the Plasma, Particles and Field Branch, Space Physics 
Division of the Air Force Geophysics Laboratory and to analyze 
data from these instruments and related instruments flown on the 
same vehicles. In particular, the design and check out of the ther- 
mal plasma instruments for SCATHA (SCS) and for DMSP Flights 
2, 4 and 5 of the Block 5D series has been done. Design work for 
DMSP Flights 6 through 10 has also been done. The data analysis 
has been done to understand and improve the quality of future in- 
struments. For example, the electronics for the thermal plasma ex- 
periments on Flights 4 through 7 was done after an unexpected ve- 
hicle electrostatic potential problem was identified from the Flight 
2 in-flight data records. The data analysis was also done to improve 
the general knowledge of the ionosphere. 


31335 (PB—81-125551) Auroral electrojet magnetic ac- 
tivity indices AE(12) for July-December 1975. Allen, J.H.; 
Abston, C.C.; Salazar, J.E.; McKinnon, J.A. (World Data 
Center A for Solar-Terrestrial Physics, Boulder, CO 
(USA)). Aug 1980. 123p. NTIS, PC A06/MF AO1. 

The Auroral Electrojet index (AE) is discussed and a brief 
description is given of the derivation of 12-station 1.0-min AE indi- 
ces for July-December 1975. Tables are given of hourly average in- 
dices for each day, of the stations making the main contribution to 
the hourly indices, and of the average monthly quiet-time level of 
horizontal fields (H) at each magnetic observatory. Graphs of the 
index variations are included for each day of the second half of 
1975 and for the frequency and amplitude of extreme variations at 
each site. 


31336 (PB—81-852519) Gravitational considerations for 
atmospheric circulation and composition. January 1972-Sep- 
tember 1980 (citations from the International Aerospace Ab- 
stracts data base). Report for January 1972-September 1980. 
Frey, J.H. (New England Research Application Center, 
Storrs, CT (USA)). Oct 1980. 80p. NTIS PC NO1/MF NOI. 

This retrospective bibliography contains citations concerning 
the detection, observation, and measurement of gravitational effects 
upon both planetary and stellar atmospheric circulations and com- 
positions. Included are studies concerning theoretical considerations 
and atmospheric drag effects relating to the atmospheric circula- 
tions and compositions. (Contains 110 citations.) 
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31337 (AD-A—090856) Application of laser spectroscopy 
to collisional studies. Berman, P.R. (New York Univ., NY 
(USA). Dept. of Physics). 1979. Contract N00014-77-C- 
0553. 10p. NTIS, PC A02/MF AOl1. 

The traditional method for studying atomic or molecular 
collisions is the use of crossed atomic or molecular beams. Owing 
to the low beam densities one encounters, such studies have gener- 
ally been restricted to atoms or molecules in ground or metastable 
states; however, it is now possible to use lasers to achieve substan- 
tial excited state atomic populations so that scattering from excited 
states may also be studied in crossed beam experiments. Typically, 
one obtains the differential scattering cross section as a function of 
center-of-mass energy in crossed beam experiments. These experi- 
ments, although often difficult to perform, provide a ‘direct’ meas- 
ure of the scattering process. 
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31338 (AD-A—090951) The drift, diffusion, and reactions 
of slow ions in gases. Final report 1 Jul 1975-28 Feb 1980. 
McDaniel, E.W.; Gatland, I.R. (Georgia Inst. of Tech., At- 
lanta (USA). School of Physics). 28 Feb 1980. Contract 
N00014-76-C-0015. 7p. NTIS, PC A02/MF AOI. 

The Georgia Tech program of research on ionic transport in 
gases is described. Experimental measurements of ionic mobilities 
and diffusion coefficients are discussed. The use of mobility data to 
obtain ion-neutral interaction potentials is described. References are 
given for publications covering this report period. 


31339 (AD-A—091248) Collision-induced transfer rates 
connecting fine-structure levels in diatomic sulfur in an ex- 
cited vibrational level where v'=4. Technical report. 
Caughey, T.A.; Crosley, D.R. (Army Armament Research 
and Development Command, Aberdeen Proving Ground, 
MD (USA). Ballistics Research Lab.). Aug 1980. 34p. 
NTIS, PC A03/MF AOI. 

Rates for collision-induced transfer between a single rota- 
tional level (v = 4, J = 41) and other individual rotational levels 
within the same vibrational level of the B-state of diatomic sulfur 
are reported. The sulfur was excited into the B-state by the radi- 
ation from an atomic zinc lamp, and rotationally resolved fluores- 
cence measurements were used to determine the rates for the colli- 
sion partners He, Ar and Xe. 


31340 (AD-A—091506) The broadening of spectral lines 
by autoionization, radiative transitions, and collisions. Memo- 
randum report. Jacobs, V.L.; Davis, J. (Naval Research 
Lab., Washington, DC (USA)). 22 Oct 1980. 47p. NTIS, PC 
A03/MF AOl1. 

A comprehensive quantum mechanical theory of atomic 
spectral line shapes is developed within the framework of the Lipp- 
mann - Schwinger scattering theory adapted to the tetradic (Liou- 
ville) - space representation of density matrices. An expression for 
the spontaneous electric-dipole rate is derived which has the same 
general form as the results obtained by Baranger and by Kolb and 
Griem for overlapping lines. The frequency-dependent relaxation 
operator which occurs in this expression involves not only the 
collisional broadening interaction but also the interactions which 
give rise to autoionization and to both spontaneous and induced ra- 
diative transitions. Explicit expressions for the widths are obtained 
in the isolated-line approximation by evaluating the lowest-order 
nonvanishing contribution to the diagonal matrix elements of the 
relaxation operator. The total width is obtained as the sum of the 
rates for all inelastic transitions from the initial and final states com- 
prising the spectral line and the term involving the square of the 
difference between the elastic scattering amplitudes. Finally, we 
present a qualitative discussion on how the partial widths vary with 
the states comprising the spectral line and with the physical proper- 
ties of the surrounding particles and radiation field. 


31341 (AD-A—091611) Molecular beam studies of low 
energy reactions. Annual summary report. Neynaber, R.H. 
(IRT Corp., San Diego, CA (USA)). 31 Oct 1980. Contract 
N00014-80-C-0149. 9p. NTIS, PC A02/MF AO1. 

The report describes merging-beams studies of chemi-ioniza- 
tion and ion-molecule reactions. Included are investigations of the 
Ne*-Ar*, He*-Ne*, and HCl+-Xe systems. A description is also 
given of how this research helps resolve unknown aspects of the 
areas investigated. 


31342 (BNL—29896) Mechanistic studies of electron ex- 
change kinetics using ab initio. Newton, M.D. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 25p. (CONF-8106139—2). NTIS, PC A02/MF 
A01. Order Number DE81026096. 

From Symposium on inorganic reaction mechanisms; De- 
troit, MI, USA (10 Jun 1981). 

The rate constant for the aqueous Fe* -Fe* electron ex- 
change reaction is calculated as k/sub ex/= [4mr?g(r)k/sub el/ 
(r)dr, where k/sub el/ is the first-order rate constant for outer- 
sphere exchange when the Fe complexes are separated by r and 
g(r) is the pair distribution function for the reacting inner sphere 
complexes. A simple primitive model is employed for g(r) and the 
effective contact distance (r/sub min/) is taken as 5.5 A, the value 
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at which the staggered face-to-face configuration of the orthohedral 
complexes achieves van der waals contact (via the water hydrogen 
atoms). The electronic coupling information implicit in k/sub el/(r) 
is obtained from large scale ab initio molecular orbital calculations 
carried out for the diabatic states of the reactive ion pair. The cal- 
culated rate constant, k/sub ex/, and associated activation param- 
eters are in good agreement with experimental data extrapolated to 
zero ionic strength and correspond to a mechanism dominated by 
direct Fe-Fe overlap and characterized by a modest degree of nu- 
clear tunnelling and non-adiabatic character. 


31343 (CONF-810734—2) Studies of photoionization in 
liquids using a laser two-photon ionization conductivity tech- 
nique. Siomos, K.; Christophorou, L.G. (Oak Ridge Nation- 
al Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 5p. 
NTIS, PC A02/MF A0O1. Order Number DE81026514. 

From 7. international conference on conduction and break- 
down in dielectric liquids; Berlin, F.R. Germany (27 Jul 1981). 

One-photon ionization studies of solute molecules in a liquid 
medium are limited by the absorption of the host medium. A laser 
two-photon ionization (TPI) technique using a frequency tunable 
dye laser has been developed, whereby the photoionization thresh- 
old of a solute molecule was determined from the induced conduc- 
tivity in the liquid medium under study die to electron-ion pair for- 
mation via two-photon ionization of the solute. The two-photon in- 
duced electron-ion current is measured as a function of the laser 
wavelength, A/sub laser/. In this paper, results are reported and 
discussed on the photoionization of N,N,N’,N’-tetramethyl-p-pheny- 
lenediamine (TMPD), pyrene and fluoranthene in liquid n-pentane 
(n-Pt). 


31344 Truncated expansion of the ground-state energy of 
a neutral atom in powers of Z/sup (-1/3)/; coefficients of the 
leading terms. Shakeshaft, R.; Spruch, L. (New York Univ., 
NY (USA). Dept. of Physics); Mann, J.B. (Los Alamos Sci- 
entific Lab., NM (USA)). Journal of Physics B: Atomic and 
Molecular Physics ; 14: No. 4, L121-L125(28 Feb 1981). 

Numerical estimates of the ground-state energy E of a neu- 
tral atom of atomic number Z have been obtained for a few values 
of Z ranging from 86 to 290 by performing atomic self-consistent- 
field calculations, treating exchange exactly, using a statistical ap- 
proximation for correlation, and neglecting relativistic corrections. 
These numerical values are used to estimate the coefficients in a 
truncated expansion of E powers of Zsup(-1/3). 


31345 (DOE/ER/40001—1) University of Wisconsin, 
Department of Physics. Technical progress report, February 
1, 1981-May 30, 1981. (Wisconsin Univ., Madison (USA). 
Dept. of Physics). Jul 1981. Contract AC02-81ER40001. 
27p. NTIS, PC A03/MF AOl1. Order Number DE81026306. 

Progress on the development of optically pumped polarized 
ion sources is reported. The production of polarized Li” or Na™ 
ions is based on the production of Li or Na atoms by an atomic 
oven, polarization of the Li or Na atoms by optical pumping, ion- 
ization on a heated oxidized tungsten surface to form Li* or Na* 
ions, and converted to polarized Li” or Na™ ions in a potassium or 
cesium vapor cell. The conversion of *He* ions into polarized 
3He™~ ions will be accomplished by the pickup in a low magnetic 
field of two electrons in two separate collisions in an optically 
pumped electron spin polarized Na vapor target. Polarized H™ ions 
are produced by using an optically pumped electron spin polarized 
Na vapor target in a large magnetic field to partially convert H* 
ions into electron spin polarized H° atoms. The electron spin polar- 
ization is transferred to the proton by a Sona diabatic transition. 
The fast nuclear polarized H® atoms are then partially converted to 
polarized H™ ions in a second unpolarized alkali vapor target. 
(WHK) 


31346 (DOE/ET/53048—T1) Collision cross sections and 
equilibrium fractions of ions and atoms in metal-vapor tar- 
gets. Project progress report, June 1, 1980-April 30, 1981. 
Morgan, T.J. (Wesleyan Univ., Middletown, CT (USA)). 
1981. Contract AC02-76ET53048. 4p. NTIS, PC A02/MF 
A01. Order Number DE8 1027886. 

The objective of this program is to measure atomic collision 
cross sections and equilibrium fractions of ions and atoms in metal 
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vapor targets. The goal is to obtain experimental information on 
atomic collision processes of importance to the Magnetic Fusion 
Energy Program. In particular, in connection with the development 
of negative ion sources, we have measured D™ formation cross sec- 
tions in alkaline-earth metal vapor targets. During the period cov- 
ered in this report we have completed electron transfer cross sec- 
tion measurements of D* ions and D® atoms in collision with cal- 
cium and strontium vapor. We have also completed differential 
cross section measurements for H~ formation in H* + Mg colli- 
sions. Finally, state-of-the-art computer instrumentation has been in- 
terfaced to the experiment. 


31347 (DOE/OR/05784—1) Selective excitation, relax- 
ation, and energy channeling in molecular systems. Progress 
report, December 1, 1980-November 30, 1981. Rhodes, W.C. 
(Florida State Univ., Tallahassee (USA)). 1981. Contract 
AS05-78OR05784. 14p. NTIS, PC A02/MF AOl1. Order 
Number DE81028658. 

This research deals with the selective excitation, relaxation, 
and energy-channeling processes in molecular systems. The most 
significant results during the past year are as follows: (1) the role of 
the intensity of laser coupling with a molecule on the dynamics and 
selectivity of nonradiative processes has been studied theoretically 
and quantitatively in terms of computer simulations for some simple 
multistate models. This complements existing results which empha- 
size frequency selectivity of photochemical and photophysical proc- 
esses; (2) the stochastic effects of the molecular medium (bath) have 
been formulated in terms of molecular energy surfaces for the mol- 
ecule-bath modes and the associated sudden potential. This leads to 
a better understanding of the microscopic quantum bases for sto- 
chastic modulation effects on resonance emission of light; and (3) 
two distinct kinds of molecular resonances (termed dissipative and 
stochastic) have been formulated in terms of prototype coupling 
schemes for a molecule and the modes to which it is coupled. The 
resulting theory has led to new perspectives of the role of back- 
ground interactions of a molecule with its medium on the kinetics 
and dynamics of molecular processes. Specifically, (a) a coupling 
strength ordering rule has been developed which explains the pro- 
pensity for kinetic slowing effects due to background interactions; 
and (b) the tendency for stochastic modulation to induce sequential 
and parallel resonances has been discovered. 


31348 (DOE/SF/00936—T1) Energy-deposition studies. 
Final report. Vroom, D.A. (IRT Corp., San Diego, CA 
(USA)). 31 Aug 1976. Contract AM03-76SF00936. 45p. 
NTIS, PC A03/MF AOl1. 

Studies on energy deposition in materials by high energy ra- 
diation based on excitation measurements and measurements of sec- 
ondary electron emission from the ionization process are reported. 
The experimental apparatus used for studying excitation in low- 
energy electron collisions with hydrogen and deuterium is de- 
scribed. Differential angular distribution measurements of photoe- 
lectrons emitted from water vapor and nitric oxide are reported. 
Also, electron impact secondary electron differential cross sections 
are presented for hydrogen, methane, acetylene, ethylene, ethane, 
propane, and butane at 1, 2.5, 5, 7.5, and 10 keV. (WHK) 


31349 (LBL—12981) Infrared vibrational predissociation 
spectroscopy of small molecular clusters. Lisy, J.M.; Vernon, 
M.F.; Tramer, A.; Kwok, H.S.; Krajnovich, D.J.; Shen, 
Y.R.; Lee, Y.T. (Lawrence Berkeley Lab., CA (USA)). Jul 
1981. Contract W-7405-ENG-48. 9p. (CONF-8106100—4). 
NTIS, PC A02/MF AOl1. Order Number DE81028648. 

From International conference on laser spectroscopy; Alber- 
ta, Canada (29 Jun 1981). 

The structure and interaction of small molecular clusters 
have been the subject of extensive studies. Molecular beam electric 
resonance spectroscopy, Fourier-transform microwave spectros- 
copy and pressure induced infrared absorption spectra have pro- 
vided information concerning the ground state structure and the in- 
termolecular potential energy surface for a large number of binary 
systems. Recently, vibrational predissociation experiments using 
molecular beam techniques and tunable infrared lasers have meas- 
ured the infrared absorption spectra and dynamical properties of 
many van der Waals and hydrogen bonded clusters. 
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31350 (PB—81-125833) Bibliography on atomic energy 
levels and spectra. Interim report, July 1975-June 1979. Zalu- 
bas, R.; Albright, A. (National Bureau of Standards, Wash- 
ington, DC (USA)). Oct 1980. 124p. NTIS, PC A06/MF 
AOl. 


This is the second supplement to NBS Special Publication 
363, Bibliography on Atomic Energy Levels and Spectra, July 1968 
through June 1971. Supplement 1 covered the period from July 
1971 through June 1975, and this bibliography covers the literature 
from July 1975 through June 1979. It contains approximately 1200 
references classified by subject for individual atoms and atomic 
ions. A number index identifies the references. An author index is 
included. References included contain data on energy levels, classi- 
fied lines, wavelengths, Zeeman effect, Stark effect, hyperfine 
structure, isotope shift, ionization potentials, or theory which gives 
results for specific atoms or atomic ions. 


31351 (RFP—3228) Dynamic mass spectrometry: a resid- 
ual gas analysis method and some applications. McFeeters, 
T.L. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). 1981. Contract AC04-76DP03533. 18p. 
(CONF-8106101—1). NTIS, PC A02/MF AOl. Order 
Number DE81026230. 

From Symposium on energy and environment, turbomachin- 
ery technology; Patras, Greece (22 Jun 1981). 

Dynamic mass spectrometry is a unique method of residual 
gas analysis used to monitor and trouble-shoot industrial vacuum 
process operations. This discussion presents applications and results 
of the method, and describes the equipment and analytical method 
developed at Rocky Flats to perform this work. GHT) 


31352 (UCRL—85304) Recent developments in complex 
scaling. Rescigno, T.N. (Lawrence Livermore National 
Lab., CA (USA)). 15 Dec 1980. Contract W-7405-ENG-48. 
23p. (CONF-8005162—2). NTIS, PC A02/MF AOl1. Order 
Number DE81026564. 

From Workshop on electron-atom and electron-molecule 
collisions; Bielefeld, F.R. Germany (5 May 1980). 

Some recent developments in the use of complex basis func- 
tion techniques to study resonance as well as certain types of non- 
resonant, scattering phenomena are discussed. Complex scaling 
techniques and other closely related methods have continued to at- 
tract the attention of computational physicists and chemists and 
have now reached a point of development where meaningful calcu- 
lations on many-electron atoms and molecules are beginning to 
appear feasible. 


31353 Auger spectra of methyl cyanide and related com- 
pounds. Rye, R.R.; Houston, J.E. (Sandia National Labora- 
tories, Albuquerque, New Mexico 87185). Journal of Chemi- 
cal Physics ; 75: No. 5, 2085-2090(1 Sep 1981). 

The gas phase, electron excited Auger spectra of CHsCN, 
C2He, Ne, and CH, are presented and analyzed. The C(K VV) spec- 
trum of CH3CN, which contains two carbon atoms with different 
local environments, is shown to be consistent with independent 
contributions from an acetylenic-like, sp hybridized carbon (the 
cyanide carbon) and from a methyl-like, sp* hybridized carbon (the 
terminal methyl carbon). The cyanide N(K VV) spectrum is shown 
to be similar in shape to that of Ne but shifted in energy. Analysis 
of the CHsCN spectrum on a two-hole binding energy scale shows 
that the Auger process leads to the same set of doubly ionized final 
states starting from different core—hole sites in the molecule, but 
with intensities modulated by the polarization of individual molecu- 
lar orbitals, i.e., the variation of the electron density local to the 
various atomic sites represented by a particular molecular orbital. 
In addition, it is shown that the interaction of the two final-state 
holes resulting from the Auger transition gives rise to shifts of the 
spectrum towards lower kinetic energies with respect to that pre- 
dicted for noninteracting holes, and that these shifts vary in magni- 
tude across the Auger feature. 


31354 Effect of vibration and translational energy on the 
reaction dynamics of the H* Z +H system. Anderson, S.L.; 
Houle, F.A.; Gerlich, D.; Lee, Y.T. (Materials and Molecu- 
lar Research Division of the Lawrence Berkeley Labora- 
tory). Journal of Chemical Physics ; 715: No. 5, 2153-2162(1 
Sep 1981). 
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A new experimental technique combining molecular beams, 
photoionization, and guided beam ion optics has been used to study 
several isotopic H2* +Hg2 reactions. The technique is described. By 
using this method we are able to observe the effects of both reagent 
translational and vibrational energy. Cross sections are reported for 
charge transfer, H;* formation, and collision induced dissociation. 
Evidence is seen for competition betwen the channels, charge hop- 
ping in the reaction entrance channel, potential energy surface hop- 
ping, reaction on excited potential surfaces, and isotopic scram- 
bling. A model for the reaction which takes into account the multi- 
surface nature of the systems seems to explain the results satisfacto- 
rily. 


31355 Floquet theory and complex quasivibrational 
energy formalism for intense field molecular photodissocia- 
tion. Chu, S. (Department of Chemistry, University of 
Kanas, Lawrence, Kansas 66045). Journal of Chemical Phys- 
ics ; 75: No. 5, 2215-2221(1 Sep 1981). 

A practical and nonperturbative method is presented for 
studying molecular photodissociation processes in the presence of 
(weak or intense) electromagnetic fields, using only square-integra- 
ble (L?) functions. By means of the complex coordinate transforma- 
tion and L? discretization of the vibrational continua, the complex 
quasivibrational energies (QVE) of the Floquet Hamiltonian can be 
determined by standard non-Hermitian eigenvalue analysis. The real 
parts of the QVE’s provide the ac Stark-shifted vibronic energies, 
whereas the imaginary parts are related to the photodissociation 
transition rates. The theory is applied to the direct photodissocia- 
tion of H*.(iso/sub g/—2po/sub u/) in both weak and strong 
fields. 


31356 Unified semiclassical perturbation and _ infinite 
order sudden approximation, with application to the reaction 
path Hamiltonian model. Miller, W.H.; Shi, S. (Department 
of Chemistry and Materials and Molecular Research Divi- 
sion of the Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Journal of Chemical 
Physics ; 75: No. 5, 2258-2264(1 Sep 1981). 

It is shown how two popular approximate dynamical 
models: the semiclassical perturbation (SCP) approximation and the 
infinite order sudden (IOS) approximation: can be combined in a 
consistent way that includes the correct features of both. Applica- 
tion of this unified SCP—IOS approximation to the reaction path 
Hamiltonian model of Miller, Handy, and Adam [J. Chem. Phys. 
72, 99 (1980)] leads to extremely simple, explicit formulas for the 
reactive S matrix, product state distrubutions, etc., which can be 
readily applied to polyatomic systems. Initial numerical tests on a 
simple model problem indicate that the model is of useful accuracy. 


31357 Complete wave equation of a nonlinear polyatomic 
molecule. Webster, F.; Huang, M.; Wolfsberg, M. (Depart- 
ment of Chemistry, University of California, Irvine, Califor- 
nia 92717). Journal of Chemical Physics ; 75: No. 5, 2306- 
2313(1 Sep 1981). 

The complete nonrelativistic wave equation of a nonlinear 
polyatomic molecule, including the electronic motion, is formulated 
in molecule fixed coordinates. The method is an extension of that 
used by Pickett to obtain the molecular rotation—vibration wave 
equation. Both the choice of rotating axes and the choice of inter- 
nal vibrational coordinates are general. The transformation to quan- 
tum mechanics is undertaken after the rotating axes and the vibra- 
tional coordinates have been introduced. The total molecular wave 
function, after elimination of the motion of the center of mass, is 
written as a sum of products of eignfunctions of the rigid symmet- 
ric top Hamiltonian and of functions of the internal molecular (vi- 
brational and electronic) coordinates. The coupled wave equations 
for the functions of internal coordinates are derived. Application is 
made to a nonlinear triatomic molecule and the result is compared 
with a previous formulation. By contrast to the present formulation, 
the transformation to quantum mechanics in the previous formula- 
tion had been carried out for the Hamiltonian in space fixed coordi- 
nates. 
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31358 Comparison of silver atom solvation in glassy and 
polycrystalline ices. Ichikawa, T.; Li, A.S.W.; Kevan, L. 
(Faculty of Engineering, Hokkaido University, Sapporo 
060, Japan). Journal of Chemical Physics ; 75: No. 5, 2472- 
2473(1 Sep 1981). 

Electron spin echo studies have been carried out for Ag® in 
a 9 M sodium perchlorate aqueous glassy matrix at 4.2 K. The anal- 
ysis of the nuclear modulation patterns shows that the hydration 
structure of Ag? initially formed at 4.2 K is the same as that in po- 
lycrystalline ice. In contrast to polycrystalline ice, no change in the 
solvation structure takes place upon warming the sample to 77 K. 
The solvation process via OH bond rotation in polycrystalline ice is 
suggested to occur via defects in the ice structure adjacent to Ag® 
in addition to hydrogen bonding interactions. (AIP) 


31359 Coincidence measurements of electron capture and 
ionization in low-energy Ar/sup +q/-+(He, Ne, Ar, Xe) colli- 
sions. Cocke, C.L.; DuBois, R.; Gray, T.J.; Justiniano, E.; 
Can, C. (J.R. Macdonald Laboratory, Kansas State Univer- 
sity, Manhattan, Kansas 66506). Physical Review Letters ; 46: 
No. 26, 1671-1674(29 Jun 1981). 

We have used a secondary-ion recoil source to study charge 
transfer and ionization in collisions of Ar/sup +q/ with He, Ne, 
Ar, and Xe at projectile energies between 250 and 660 eV per 
charge. By analyzing outgoing projectiles and target ions in coinci- 
dence we have measured cross sections for ionization with and 
without simultaneous capture, as well as for normal charge ex- 
change. Cross sections for direct ionization without capture are 
found to be small, whereas those for transfer ionization are often 
quite important. 
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31360 (LA-UR—81-1421) Lagrangian fluid dynamics 
using the Voronoi-Delauanay mesh. Dukowicz, J.K. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 30p. (CONF-810916—1). NTIS, PC A03/ 
MF AOl1. 

From International conference on numerical methods for 
coupled problems; Swansea, UK (Sep 1981). 

A Lagrangian technique for numerical fluid dynamics is de- 
scribed. This technique makes use of the Voronoi mesh to efficient- 
ly locate new neighbors, and it uses the dual (Delaunay) triangula- 
tion to define computational cells. This removes all topological re- 
strictions and facilitates the solution of problems containing inter- 
faces and multiple materials. To improve computational accuracy a 
mesh smoothing procedure is employed. 


31361 Modern potentials and the properties of condensed 
*He. Kalos, M.H.; Lee, M.A.; Whitlock, P.A.; Chester, 
G.V. (Courant Institute of Mathematical Sciences, New 
York University, 251 Mercer Street, New York, New York 
10012). DE-AC02-76ER03077. Physical Review [Section] B: 
Condensed Matter ; 24: No. 1, 115-130(1 Jul 1981). 

The Green's-function Monte Carlo method has been used to 
calculate the properties of the ground-state *He with several 
modern potentials. One potential, dubbed HFDHE2, by Aziz et al., 
gave very good agreement with the experimental equation of state 
in both the liquid and crystal phases. Other properties such as the 
structure factor and the momentum distribution also compare well 
with the experiment. In both phases, perturbative estimates of the 
three-body Axilrod-Teller potential were computed. When they are 
added to the two-body energies, the total energy is no longer in 
agreement with experiment. Further investigation on the nature of 
three-body interactions in the *Fe may be necessary to elucidate 
this problem. 


31362 Constraints imposed upon theories of the vacuum 
arc cathode region by specific ion energy measurements. 
Miller, H.C. (General Electric Company, Neutron Devices 
Department, P. O. Box 11508, St. Petersburg, Florida 
33733). DE-AC04-76DP00656. Journal of Applied Physics ; 
52: No. 7, 4523-4530(Jul 1981). 
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The presence of high-energy ions (with potentials greater 
than the overall arc voltage) in the flux from the cathode region of 
vacuum arcs has been well established. While much excellent theo- 
retical work has been done on the cathode region of a vacuum arc, 
only a modest amount of such work has predicted the energies of 
the ions leaving the cathode region. Two vacuum arc cathode the- 
ories which do predict the ion energies are the potential hump 
theory: where a positive space charge at the cathode spot acceler- 
ates the ions electrostatically, and the gas dynamic theory: where 
the ions are accelerated by a flow process. Few theorists have 
taken advantage of the available mass spectrometric data concern- 
ing individual ion energies. In this paper I compare such data with 
theoretical predictions. The best confirmed ion energy data is that 
for a copper cathode. Additional data are presented concerning the 
ion flux from a vacuum arc with a ten percent Bi/Cu cathode. 
Comparison of the copper and bismuth/copper data with the theo- 
retical predictions shows that the potential hump and gas dynamic 
theories are in rough agreement with experiment, but are definitely 
not correct. Modifying the potential hump and gas dynamic the- 
ories by considering time-dependent phenomena (i.e., incorporating 
nonequilibrium states into the theory) is shown to offer the promise 
of bringing either theory into better agreement with experiment. I 
conclude that the available data on the energies of the ions leaving 
the cathode region of a vacuum arc can serve as strong constraints 
on theoretical analyses. 


31363 Fluid damping for circular cylindrical structures. 
Chen, S.S. (Argonne National Lab., IL (USA). Components 
Technology Div.). Nuclear Engineering and Design ; 63: No. 
1, 81-100(Jan 1981). 

Fluid damping plays an important role for structures sub- 
merged in fluid, subjected to flow, or conveying fluid. This paper 
presents a summary of fluid damping for circular cylinders vibrat- 
ing in stationary fluid, cross flow, and parallel flow. 


31364 Fluid damping distortion in FIV scale modeling. 
Mulcahy, T.M. (Argonne National Lab., IL (USA). Compo- 
nents Technology Div.). Nuclear Engineering and Design ; 
63: No. 1, 101-107(Jan 1981). 

The prediction of flow-induced vibrations (FIV) of structur- 
al components often must rely upon scale model test results, be- 
cause direct forced response predictions are beyond the state-of-the- 
art. Since viscosity effects often are distorted in reduced scale 
model tests, the identification of fluid forces which are Reynolds 
number dependent is essential to the acquisition of meaningful test 
results. Toward this end, the fluid damping forces exerted on a vi- 
brating tube by a surrounding narrow, fluid filled, finite length an- 
nular region are shown to be relatively larger in the model than in 
the prototype. A theory is proposed for estimating the magnitude 
of this unconservative distortion in model testing. 
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31365 (DOE/ER/02232—4) Final technical progress 

May, 1978-April 30, 1981. (Rockefeller Univ., New 

York (USA)). 1981. Contract AC02-76ER02232. 84p. NTIS, 
PC A05/MF AO1. Order Number DE81027887. 

Four technical progress reports, each covering one year, are 

incorporated as a four year summary of high energy physics re- 

search done by Rockefeller University from 1978 to 1981. (GHT) 


31366 (DOE/ER/03065—T2) Progress report for 1980 to 
1981, (Duke Univ., Durham, NC (USA). Dept. of Physics; 
State Univ. of New York, Albany (USA). Dept. of Physics). 
1981. Contract AS05-76ER03065. 141p. NTIS, PC A07/MF 
A01. Order Number DE81028659. 

Portions of document are illegible. 

Completed research in direct e* e~ pair production from ha- 
dronic bremsstrahlung, and 7r° production from 7p and wNe colli- 
sions at 200 GeV; as well as ongoing research in 7* p interactions 
at 15.7 GeV/c, and yp interactions at 19.5 GeV/c is reviewed. 
(GHT) 
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31367 (DOE/ER/03130—T4) Progress report of a re- 
search program in experimental high energy physics, January 
1, 1981-December 31, 1981. Shapiro, A.M.; Widgoff, M. 
(Brown Univ., Providence, RI (USA)). 1 Jul 1981. Contract 
AC02-76ER03130. 45p. NTIS, PC A03/MF AOl. Order 
Number DE81025723. 

An experimental program to study the interactions of ha- 
drons and photons is being carried out using hybrid systems which 
include bubble chambers as visible targets as well as counter spec- 
trometers for particle detection, measurement and identification. 
Experiments are now being carried out at Fermilab and SLAC, and 
additional experiments have been approved for the Tevatron at 
Fermilab and for the SPS at CERN. During the spring of 1981, the 
first of long-awaited data were obtained for the study of 7*~, K* 
and p*~ interactions in hydrogen and in magnesium, silver and 
gold, at a beam momentum of 200 GeV/c (FNAL E-565/570). The 
first fruit of this exposure is an analysis of the multiplicity distribu- 
tion as a function of atomic number A, which these experiments 
will yield with much greater precision than has been available by 
any other technique. A similar experiment at 250 GeV/c is planned 
using the European Hybrid Spectrometer, and is now scheduled to 
start data-taking in the summer of 1982. During the past year suc- 
cessful runs were also made with the Stanford Hybrid Facility in 
polarized monoenergetic photon beams of 13 GeV/c and 20 GeV/ 
c, continuing the work begun earlier in 1980 (SLAC BC-72/73). 
Preliminary results have already been obtained on photoproduction 
of charm and of vector mesons. Extensive work continues on the 
analysis of our earlier FNAL experiment on 7* p, K* p and pp in- 
teractions at 147 GeV/c (FNAL E-299). 


31368 (DOE/ER/03992—452) Research program in ele- 
mentary-particle theory, 1981. Progress report. Sudarshan, 
E.C.G.; Ne’eman, Y. (Texas Univ., Austin (USA). Center 
for Particle Theory). 1981. Contract AS05-76ER03992. 78p. 
NTIS, PC A0O5/MF AO1. Order Number DE81028454. 

Progress is reported for research in the physics of ultra high 
energies and cosmology, the phenomenology of particle physics, 
composite models of particles and quantum field theory, quantum 
mechanics, geometric formulations, fiber bundles, and other alge- 
braic models. (GHT) 


31369 (DOE/ER/04043—T1) Experiments on the nucle- 
ar interactions of pions. Progress report, December 1, 1980- 
November 30, 1981. Minehart, R.C.; Ziock, K.O.H. (Vir, irgin- 
ia Univ., Charlottesville (USA). Dept. of Physics). 1981. 
Contract AS05-76ER04043. 7ip. (ORO—4043-41). NTIS, 
PC A04/MF AO1. Order Number DE81028657. 

Progress is reviewed in these research areas: 7r-d elastic scat- 
tering; 7r-elastic and quasi-free scattering from helium isotopes; pion 
charge exchange in *He; pion absorption in *He and ‘He; quasi- 
free pion scattering; 7 — pp + v experiment; study of the 7° — 2e 
decay; measurement of the 7™~ - 7° mass difference; design of a low 
energy pion spectrometer; 7 + d — p + p in the energy range 60 
to 200 MeV. (GHT) 


31370 (DOE/ER/04449—34) Study of the neutron- 
proton interaction in the 300-700 MeV energy region. Annual 
progress report, 1980-1981. Northcliffe, L.C. (Texas A and 
M Univ., College Station (USA). Research Foundation). 
1981. Contract AS05-76ER64449. 41p. NTIS, PC A03/MF 
A01i. Order Number DE81026733. 

Research investigating nucleon-nucleon interactions in both 
elastic and inelastic channels at LAMPF energies was performed in 
cooperation with Los Alamos National Laboratory personnel. A 
summary is given of the experimental apparatus and method, and 
results obtained for neutron-proton interactions. (GHT) 


31371 (LA—8919-T) Measurement of the free neutron- 
proton analyzing power and spin transfer parameters in the 
charge exchange region at 790 MeV. Ransome, R.D. (Los 
Alamos National Lab., NM (USA)). Jul 1981. Contract W- 
7405-ENG-36. 240p. NTIS, PC Al11/MF AOl. Order 
Number DE81028664. 

Thesis. 

The free neutron-proton analyzing power and the spin trans- 
fer parameters (K/sub NN/, K/sub SS/, K/sub SL/, and K/sub 
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LL/) were measured at the Los Alamos Meson Physics Facility at 
790 MeV between 165° and 180° center of mass. A 40% polarized 
neutron beam incident on a liquid hydrogen target was used. The 
recoil protons were momentum analyzed with a magnetic spec- 
trometer to isolate elastic scatters. A large solid angle carbon polar- 
imeter was used to measure the proton polarization. The meas- 
urements are the first at this energy and are in basic agreement 
with pre-existing phase shift solutions. The proton-carbon analyzing 
power was measured between 500 and 750 MeV. An empirical fit 
to the proton-carbon analyzing power between 100 and 750 MeV 
was done. 


31372 (SLAC-PUB—2745) Exclusive final states from 
photon-photon collisions at SPEAR. Burke, D.L. (Stanford 
Linear Accelerator Center, CA (USA)). May 1981. Con- 
tract ACO03-76SFO00515. 22p. NTIS, PC A02/MF AOl. 
Order Number DE8 1028782. 

Studies of exclusive final states produced by the two-photon 
process have been made at SPEAR by the Mark II and by the 
Crystal Ball Collaborations. Measurements of 7* a7 and 7°7° pro- 
duction in the mass region 500 MeV/c? < m/sub ma/ < 2000 
MeV/c? are presented. These data include strong signals from the 
well-known f(1270) meson. The A2(1310) has been observed via its 
ar° eta decay mode and its partial width to yy has been determined. 
A measurement of the cross section for the reaction yy — 
a*m~am*m~ is reported. This channel is found to be small just 
above the four pion threshold, but exhibits a large enhancement 
near the rho°rho® threshold. 


31373 (SLAC-PUB—2747) Two-photon physics as a 
probe of hadron dynamics. Brodsky, S.J. (Stanford Linear 
Accelerator Center, CA (USA)). May 1981. Contract 
AC03-76SF00515. 2ip. (CONF-810496—2). NTIS, PC A02/ 
MF AOl1. Order Number DE81028757. 

From 4. international colloquium on photon-photon interac- 
tions; Paris, France (6 Apr 1981). 

Two-photon collisions provide an ideal laboratory for testing 
many features of quantum chromodynamics, especially the interplay 
between the vector-meson-dominated and point-like hadronic inter- 
actions of the photon. A number of QCD applications are dis- 
cussed, including: jet and single-particle production at large trans- 
verse momentum; the photon structure function and its relationship 
to the y — q anti q wave function; and the possible role of gluon- 
ium states in the yy — rho°rho® channel. Evidence that even low 
momentum transfer photon-hadron interactions are sensitive to the 
point-like -y — q anti q coupling is discussed. 


31374 (UCI—34P149-1) Study of new heavy bosons in 
proton-antiproton interactions. Progress report, October 1, 
1969-September 30, 1970. Schultz, J.; Condon, P. (California 
Univ., Irvine (USA). Dept. of Physics). 1970. Contract 
AT03-76ER70149. 28p. NTIS, PC A03/MF AO1. 


31375 (UH—511-187-75) Annual progress report of the 
high-energy physics group in the Department of Physics and 
Astronomy. (Hawaii Univ., Honolulu (USA). Dept. of Phys- 
ics and Astronomy). 15 Nov 1974. Contract ACO03- 
76ERO00511. 100p. NTIS, PC AO5/MF AOl1. Order Number 
DE81018985. 

Research programs reported include: bubble-chamber neu- 
trino physics at FNAL; external muon identifier; bubble-chamber 
film analysis; photon and neutron physics at FNAL; transition radi- 
ation; instrumentation and computation. (GHT) 


31376 Pion-induced single charge exchange and nuclear 
structure. Oset, E. (Barcelona Univ. (Spain). Dept. de Fisica 
Teorica); Strottman, D. (Los Alamos Scientific Lab., NM 
(USA). Theoretical Div.). Nuclear Physics [Section] A ; 355: 
No. 2, 437-476(9 Mar 1981). 

The influence of nuclear structure upon calculated angular 
distribution and cross sections of pion-induced single charge ex- 
change on light nuclei is studied within the framework of Glauber 
theory. Results obtained using simple shell-model configurations as 
well as more realistic shell-model wave functions which involve 
particle-hole components where appropriate are compared. In all 
cases the use of better wave functions enhance the (7*,7r°) cross 
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sections and suppress (7,7°) cross sections. The effects of using 
realistic single-particle wave functions generated from Woods- 
Saxon potentials and the effects of the antisymmetry of the nuclear 
wave functions are also investigated. Renormalization of the prop- 
erties of the A(3/2,3/2) in the nucleus has also been considered and 
is shown to be essential to understand the behaviour of the experi- 
mental integrated cross section. Results are given for (7*,7°) on 
TLi, °C, '=N, 1*O, 170 and *°K and (7~,7°) on °C, N and "O 
leading to the ground state and excited states of the final nucleus. A 
comparison with experiment is made where possible. 


31377 Charge exchange, hypercharge exchange, and 
baryon exchange reactions. Moffeit, K.C. (Stanford Linear 
Accelerator Center, CA (USA)). pp 11-16 of Proceedings of 
the 19th international conference on high energy physics. 
Homma, S. (Tokyo Univ., Tanashi (Japan). Inst. for Nucle- 
ar Study); Kawaguchi, M.; Miyazawa, H. (eds.). Tokyo, 
Japan; Physical Society of Japan (1979). 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The experimental tests of exchange degeneracy (EXD) are 
described. Data were provided by line reversed reactions. For the 
* production reactions, differential cross-sections and polarizations 
show agreement with the predictions of weak EXD. The 10 GeV 
data show similar behavior, whereas at larger momentum transfer, 
small EXD violation is seen. The mirror polarization supports weak 
EXD. The invariant mass distribution of the 7* A system from 
both 7* and K™~ induced reactions shows a prominent peak due to 
Y* (1385) production. SLAC and Imperial College measured for 
the first time in one detector the complete decay angular distribu- 
tion on Y* — Az, A — Pa in the 7*P and KP line reversed 
reactions. The results for the four measurable transversity ampli- 
tudes were compared with the predictions of the additive quark 
model and Stodolski-Sakurai model. In general, the data agree with 
these predictions. The unnatural parity K exchange is allowed in 
the reaction 7* P —- K* (890) Y* and K~ P — (rho)” Y* where Y* 
is either =* and/or a Y* (1385). The SLAC-Imperial College data 
at 7 and 11.5 GeV/C find similar behavior for the vector meson 
and pseudoscalar production. Namely, the =* production is for- 
ward peaked, the Y* (1385) shows turnover in the forward direc- 
tion. The results suggest that the K* and K* * exchanges dominate 
the vector meson production, and the K-exchange is weak. The dif- 
ferential cross-section of the reaction K~ P — 7° A (1520) at 4.2 
GeV/C shows turnover in the forward direction, suggesting domi- 
nance of helicity flip amplitudes as in Y* (1385) production. Charge 
exchange reactions and baryon exchange reactions are discussed. 
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31378 Pion photoproduction and the optical potential. 
Haxton, W.C. (Los Alamos Scientific Lab., NM (USA). 
Theoretical Div.). Physics Letters, [Section] B ; 92: No. 1/2, 
37-40(May 1980). 

The sensitivity of photopion nuclear reactions to the optical 
potential is examined. 


31379 (DOE/ET/05007—16) Calculation of cosmic ray 
antiproton-proton ratio. Gaisser, T.K.; Mauger, B.G. (Dela- 
ware Univ., Newark (USA). Bartol Research Foundation; 
New Mexico State Univ., Las Cruces (USA). Physical Sci- 
ence Lab.). 1980. Contract AS02-78ER05007. 2p. (CONF- 
8009168—1). NTIS, PC A02/MF AOl. Order Number 
DE8 1026287. 

From Conference on cosmic ray astrophysics and low 
energy gamma-ray astronomy; Minneapolis, MN, USA (3 Sep 
1980). 

Cross section parameterizations for antiproton production in 
pp collisions are used to predict the antiproton/proton ratio result- 
ing from a flux of cosmic protons with energy spectral index of 2.6 
interacting with a 5 gm/cm? column density of H. (GHT) 
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31380 (LA—8879-MS) Comment on S-matrix parameteri- 
zations in NN-scattering. Mulders, P.J. (Los Alamos Nation- 
al Lab., NM (USA)). Aug 1981. Contract W-7405-ENG-36. 
4p. NTIS, PC A02/MF AO1. Order Number DE81027934. 

The parameterization of the S-matrix used for the elastic part 
of the NN-scattering matrix in, for example, the Virginia Polytech- 
nic Institute ineractive nucleon-nucleon program SAID, is not gen- 
eral enough to parameterize any 2 by 2 submatrix of a unitary 
matrix. 


31381 Neutron weak spin rotation: Exotic nuclear physics 
or a new weak force. Stodolsky, L. (Stanford Linear Accel- 
erator Center, CA (USA); Max-Planck-Institut fuer Physik 
und Astrophysik, Muenchen (Germany, F.R.). Inst. fuer 
Physik). Physics Letters, [Section] B ; 96: No. 1/2, 127-131(20 
Oct 1980). 

First observations of neutron weak spin rotation have found 
an effect much greater than anticipated on conventional weak inter- 
action theory. An explanation might be found in special circum- 
stances involving a weak low energy resonance in (n + *7Sn). The 
possibility of a new weak force if conventional arguments fail is 
considered and tests of the various interpretations are proposed. 


31382 (ORO—5126-140) Program TDIFFUSE. Boneh, 
Y.; Dworzecka, M.; Kan, K.K.; Griffin, J.J. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astron- 
omy). Jul 1981. Contract AS05-76ER05126. 27p. NTIS, PC 
A03/MF A011. Order Number DE81028455. 

A program written for the Univac 1108 to obtain the distri- 
bution in N and Z in a deep inelastic collision is described. The 
equations employed by the program to calculate the values of the 
dissipated energies and the resulting distribution are formulated. A 
prospective user should find here the needed instructions for ex- 
ecuting the program, or changing one or more of its several sub- 
routines. 


31383 Model for the generation of leptonic mass, II, Fry- 
berger, D. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). DE-AC-3- 
76SF00515. Physical Review [Section] D: Particles and Fields ; 
24: No. 4, 979-998(15 Aug 1981). 

An analysis of a model for the generation of leptonic mass 
that considered only symmetric solutions is extended to include the 
possibility of asymmetric solutions. This possibility arises from a 
breakdown of a permutation symmetry between muon and electron. 
This broken symmetry also furnishes in a natural way a quantum 
number which distinguishes muons from electrons. A numerical 
study of the solutions of the extended model is performed, and it is 
shown that indeed their structure has a region with asymmetric so- 
lutions. The observed p-e mass ratio lies within the range of esti- 
mates using this model, but the mass-splitting estimates thus ob- 
tained are seen to be very sensitive to computational errors as well 
as assumptions about unknown non-QED physics. The reasons for 
this sensitivity and sources of these errors are discussed. By an ex- 
trapolation of the model beyond the tau, a new yet heavier lepton 
is predicted, and a comparison is made to those predicted by some 
other models. Experimental tests of these predictions shoud be pos- 
sible using coming generations of accelerators. 
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31384 (AD-A—091800) Gauge theories and spontaneous 
symmetry breaking. Final report, 1 November-15 December 
1979, Sattinger, D.H.; Weaver, O.L. (Minnesota Univ., Min- 
neapolis (USA). School of Mathematics). Nov 1980. Con- 
tract DAAG29-79-M-0125. 46p. NTIS, PC A03/MF AOI. 
This report summarizes attempts to understand in what way 
spontaneous symmetry breaking arose in the context of gauge field 
theories of elementary particles. The main interest was in knowing 
whether techniques of bifurcation theory could be applied to the 
problem of spontaneous symmetry breaking in gauge field theories. 
It was felt that the symmetry breaking used by the physicists (a 
procedure known as the Higgs mechanism) is not precisely a bifur- 
cation problem in the usual sense of the term, but more a matter of 
fixing a gauge and thereby reducing the amount of symmetry of the 
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problem. In other words, it is not really a matter of ‘spontaneous’ 
symmetry breaking. 


31385 (CONF-8006136—2) Parity violation in nuclei. 
Robertson, R.G.H. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 20p. NTIS, PC A02/MF 
A01. Order Number DE81023420. 

From International conference on neutrino physics and as- 
trophysics; Erice, Trapani, Italy (23 Jun 1980). 

A summary of parity violating effects in nuclei is given. 
Thanks to vigorous experimental and theoretical effort, it now ap- 
pears that a reasonably well-defined value for the weak isovector 
a-nucleon coupling constant can be obtained. There is one major 
uncertainty in the analysis, namely the M2/E1 mixing ratio for the 
2.79 MeV. transition in ?1Ne. This quantity is virtually impossible to 
calculate reliably and must be measured. If it turns out to be much 
larger than 1, then a null result in *4Ne is expected no matter what 
the weak interaction, so an experimental determination is urgently 
needed. The most promising approach is perhaps a measurement of 
the pair internal conversion coefficient. Of course, a direct mea- 
surement of a pure isovector case is highly desirable, and it is to be 
hoped that the four AT = 1 experiments will be pushed still fur- 
ther, and that improved calculations will be made for the ®Li case. 
Nuclear parity violation seems to be rapidly approaching an inter- 
esting and useful synthesis. 


31386 (DOE/ER/01764—T2) Experimental and theoreti- 
cal high energy physics. Progress report, October 1, 1980- 
June 30, 1981. (Minnesota Univ., Minneapolis (USA). 
School of Physics and Astronomy). 1981. Contract AC02- 
76ERO1764. 46p. NTIS, PC A03/MF A0O1. Order Number 
DE81029024. 

The high energy physics program at the University of Min- 
nesota is reviewed. The Soudan 1 baryon decay experiment was 
converted from a concept demonstrated by a small prototype into a 
working experiment, which has already yielded interesting data 
about underground cosmic ray events. Fermilab E-629 acquired 
data on direct photon production in pion-nucleus and proton-nucle- 
us collisions. Preliminary analysis of that experiment indicates a 
signal for direct photon events at transverse momenta as large as 4 
GeV/c. The hyperon program continued its very fruitful studies of 
both the mechanisms for inclusive hyperon polarization and preci- 
sion measurements of the hyperon magnetic moments with analyses 
of data from both Fermilab and Brookhaven experiments. 
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REFER ALSO TO CITATION(S) 31383, 31436 


31387 Unification of elementary forces. Gaillard, M.K. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). 
Comments on Nuclear and Particle Physics ; 9: No. 2, 39- 
47(Apr 1980). 

It has been suggested that strong, electromagnetic and weak 
interactions are all derivable from the coupling of massless vector 
bosons to conserved matter currents. Recent quantitative investiga- 
tions of this striking similarity among the three basic forces of parti- 
cle physics which is very suggestive of a single unified interaction 
are considered. 


31388 (BNL—29769) Have we found Asymptopia: the ul- 
timate form of physical laws. Lindenbaum, S.J. (Brookhaven 
National Lab., Upton, NY (USA); City Coll., New York 
(USA)). 1981. Contract AC02-76CH00016. 25p. (CONF- 
810376—4). NTIS, PC A02/MF AOl. Order Number 
DE81028853. 

From 16. rencontre de moriond: nonperturbative QCD: 
theory and experiment; Les Arcs, France (15 Mar 1981). 

The search for Asymptopia - a high enough energy region - 
where the ultimate form of physical laws are revealed is described. 
The author considers the question, Have we found Asymptopia. 
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31389 (DOE/ER/01545—309) Pattern of neutrino 
mixing in grand unified theories. Milton, K.; Tanaka, K. 
(Ohio State Univ., Columbus (USA). Dept. of Physics). 
1981. Contract AC02-76ERO1545. 9p. NTIS, PC A02/MF 
A01. Order Number DE81029034. 

It was found previously in SO(10) grand unified theories that 
if the neutrinos have a Dirac mass and a right-handed Majorana 
mass (~ 10'*GeV) but no left-handed Majorana mass, there is 
small v/sub e/ mixing but v/sub p/ - v/sub tau/ mixing can be sub- 
stantial. This problem is reexamined on the basis of a formalism that 
assumes that the up, down, lepton, and neutrino mass matrices arise 
from a single complex 10 and a single 126 Higgs boson. This for- 
malism determines the Majorana mass matrix in terms of quark 
mass matrices. Adopting three different sets of quark mass matrices 
that produce acceptable fermion mass ratios and Cabbibo mixing 
produces results consistent with the above; however, in the opti- 
mum case, v/sub e/ - v/sub p/ mixing can be of the order of the 
Cabbibo angle. 


31390 (DOE/ER/03992—442) Gauge-theory ghosts and 
ghost-gauge theories. Ne’eman, Y. (Tel Aviv Univ. (Israel); 
Texas Univ., Austin (USA)). 1981. Contract AS05- 
76ER03992. 22p. NTIS, PC A02/MF AOl. Order Number 
DE8 1026749. 

The geometric unitarity equations for an Internal gauge 
theory, for a supergauge, for the Kalb Ramond field, and for a 
Non-Internal gauge are reviewed. Recent results relating to the role 
of antighosts are presented. 


31391 Monte Carlo study of SU(2) Yang-Mills theory at 
finite temperature. McLerran, L.D.; Svetitsky, B. (Stanford 
Linear Accelerator Center, CA (USA)). Physics Letters, 
[Section] B ; 98: No. 3, 195-198(8 Jan 1981). 

We employ Monte Carlo methods to study SU(2) Yang-Mills 
theory in the absence of fermions, on a lattice, at finite temperature. 
We determine the temperature at which a second-order transition 
takes place between confined and unconfined phases, in terms of 
the string tension. 


31392 (LBL—12893) Nuclear slab collision in a relativis- 
tic quantum field theory. Mueller, K.H. (Lawrence Berkeley 
Lab., CA (USA)). Jun 1981. Contract W-7405-ENG-48. 
10p. (CONF-8105104—3). NTIS, PC A02/MF AO1. Order 
Number DE81028132. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

The relativistic mean field model proposed by J.D. Walecka 
was recently used with great success to describe the properties of 
nuclear matter as well as the structure of the finite static nuclei. 
Starting from Walecka’s Lagrangian the nucleons are represented 
by single particle spinors, which are determined by a Dirac equa- 
tion containing a repulsive mean neutral vector field V/sub p/ and 
an attractive mean isoscalar field o. Both fields satisfy Klein- 
Gordon equations. Their source terms are again determined by the 
spinors. This relativistic mean field model was applied to the dy- 
namics of two colliding slabs. They are translational invariant in 
two transverse dimensions and consist of spin and isospin symmet- 
ric nuclear matter. By specification of appropriate initial conditions 
for the collision of two equal slabs, the system of coupled Klein- 
Gordon-Dirac equations was solved for lab bombarding energies 
per nucleon up to 400 MeV. At low energies the results are identi- 
cal with TDHF results. The damping of the collision, the phenom- 
enon of high nuclear density, and the effect of retardation during 
the reaction are studied. 


31393 (PB—81-115008) High temperature expansions for 
the free energy of vorticies respectively the string tension in 
lattice gauge theories. Muenster, G. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). May 
1980. 28p. NTIS, PC A03/MF AOI. 

High temperture cluster expansions are derived for the free 
energy of vortices in SU(2) and Z2 lattice gauge theories in 3 and 4 
dimensions. The expected behavior of the vortex free energy is 
verified. It obeys an area law behavior. The coefficient of the area 
is shown to be equal to the string tension between static quarks. Its 
expansion is calculated up to the 12th order. For SU(2) in 4 dimen- 
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sions, the result is compared with Monte Carlo calculations of 
Creutz and is in good agreement at strong and intermediate cou- 


pling. 


31394 Cosmic strings in unified gauge theories. Everett, 
A.E. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). DE-AC03-76SF00515. 
Physical Review [Section] D: Particles and Fields ; 24: No. 4, 
858-868(15 Aug 1981). 

Some spontaneously broken gauge theories can give rise to 
stringlike vacuum structures (vortices). It has been pointed out by 
Vilenkin that in grand unified theories these can be sufficiently mas- 
sive to have cosmological implications, e.g., in explaining the for- 
mation of galaxies. The circumstances in which such structures 
occur are examined. They do not occur in the simplest grand uni- 
fied theories, but can occur in some more elaborate models which 
have been proposed. The cross section for the scattering of elemen- 
tary particles by strings is estimated. This is used to evaluate the 
effect of collisions on the dynamics of a collapsing circular string, 
with particular attention to the question of whether energy dissipa- 
tion by collision can reduce the rate of formation of black holes by 
collapsed strings, which may be unacceptably large in models 
where strings occur. It is found that the effect of collisions is not 
important in the case of grand unified strings, although it can be 
important for lighter strings. 


31395 Monte Carlo simulations of systems with fermions. 
Hamber, H.W. (Department of Physics, Brookhaven Na- 
tional Laboratory, Upton, New York 11973). DE-AC02- 
76CH00016. Physical Review [Section] D: Particles and Fields 
; 24: No. 4, 951-959(15 Aug 1981). 

We present results of a Monte Carlo evaluation of the path 
integral for two-dimensional theories with fermions. These include 
fermions coupled to scalar fields and fermions coupled to Abelian 
gauge bosons. On a 10 by 10 lattice we have computed expectation 
values of local operators and correlation functions, from which we 
have estimated mass gaps. In the case of the coupled gauge-fermion 
system we find dynamical mass generation for both fermions and 
gauge bosons. We discuss the phase diagram and the continuum 
limit of the theory. 


31396 Evidence for large-x corrections in quantum chro- 
modynamics. Barnett, R.M.; Schlatter, D.; Trentadue, L. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). DE-AC03-76SF00515. Physical 
Review Letters ; 46: No. 26, 1659-1662(29 Jun 1981). 

We show there is evidence that a method of summing impor- 
tant logarithmic corrections which are significant in the large-x 
region leads to a superior description of deep-inelastic scattering 
data (analyzed using the evolution equations). Next-to-leading-order 
calculations can imitate the impact of this summation method, but 
at high x it appears that there are higher-order and higher-twist 
corrections which separate those approaches 


31397 Three-loop £-functions of non-linear sigma models 
on symmetric spaces. Hikami, S. (Kyoto Univ. (Japan). Re- 
search Inst. for Fundamental Physics; Brookhaven National 
Lab., Upton, NY (USA)). Physics Letters, [Section] B ; 98: 
No. 3, 208-210(8 Jan 1981). 

It is shown that the renormalization group 8-functions of the 
two-dimensional nonlinear sigma models on various symmetric 
spaces are determined up to three-loop order by the isomorphic re- 
lations between the classical groups. 


31398 Monte Carlo simulations of lattice gauge theories. 
Rebbi, C. (Brookhaven National Lab., Upton, NY (USA). 
Physics Dept.). Physics Reports: A Review Section of Physics 
Letters (Section C) ; 67: No. 1, 55-62(Dec 1980). 

I shall describe Monte Carlo simulations done for four-di- 
mensional lattice gauge systems, where the gauge group is one of 
the following: i) U(1); ii) SU(2); iii) Zsub(N), ie., the subgroup of 
U(1) consisting of the elements exp(27rin/N) with integer n and N; 
iv) the eight-element group of quaternions, Q; v) the 24- and 48- 
element subgroups of SU(2), denoted by T and O, which reduce to 
the rotation groups of the tetrahedron and the octahedron when 
their centers, Z2, are factored out 
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31399 Gravitation, gauge theories and differential geome- 
try. Eguchi, T. (Stanford Linear Accelerator Center, CA 
(USA); Chicago Univ., IL (USA). Enrico Fermi Inst.; Chi- 
cago Univ., IL (USA). Dept. of Physics); Gilkey, P.B. 
(Princeton Univ., NJ (USA). Dept. of Mathematics; Califor- 
nia Univ., Los Angeles (USA). Dept. of Mathematics); 
Hanson, A.J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Physics Reports: A Review Section of Physics 
Letters (Section C) ; 66: No. 6, 215-393(Dec 1980). 

The purpose of this article is to outline various mathematical 
ideas, methods, and results, primarily from differential geometry 
and topology, and to show where they can be applied to Yang- 
Mills gauge theories and Einstein’s theory of gravitation.We have 
several goals in mind. The first is to convey to physicists the bases 
for many mathematical concepts by using intuitive arguments while 
avoiding the detailed formality of most textbooks. Although a vari- 
ety of mathematical theorems will be stated, we will generally give 
simple examples motivating the results instead of presenting ab- 
stract proofs. Another goal is to list a wide variety of mathematical 
terminology and results in a format which allows easy reference. 
The reader then has the option of supplementing the descriptions 
given here by consulting standard mathematical references and arti- 
cles such as those listed in the bibliography. Finally, we intend this 
article to serve the dual purpose of acquainting mathematicians 
with some basic physical concepts which have mathematical ramifi- 
cations; physical problems have often stimuladed new directions in 
mathematical thought. 


31400 Evidence that hadronic interiors have a denser 
matter than charge distribution. Miettinen, H.I. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)); Thomas, G.H. 
(Argonne National Lab., IL (USA). High Energy Physics 
Div.). Nuclear Physics [Section] B ; 166: No. 3, 365-377(Apr 
1980). 

An analysis of high-energy elastic and inelastic diffraction 
scattering provides strong evidence that the charge and matter den- 
sities of hadrons are different. When hadrons are treated as compos- 
ite objects, then a correct Glauber analysis leads to an optical 
model with important corrections due to the hadronic wave func- 
tion: One expects inelastic diffraction due to the fluctuations in the 
matter density of hadrons. Conversely, the experimental existence 
of dissociation processes gives phenomenological information about 
the hadronic wave function. We find the distribution of matter in 
nucleons to be denser than the observed charge distribution. This 
result has a natural interpretation from a constituent description of 
hadrons made from spin 1/2 quarks and colored vector gluons, 
which is a generalization of the Chou-Yang picture of diffraction 
scattering. 


31401 (DOE/ER/13065—T4) Canonical quantization of 
some dissipative systems and non-uniqueness of Lagrangians 
(revised). Okubo, S. (Rochester Univ., NY (USA). Dept. of 
Physics and Astronomy). [nd]. Contract AC02-76ER 13065. 
3lp. NTIS, PC A03/MF A011. Order Number DE81025918. 

Some one-dimensional dissipative systems can be found to 
admit canonical quantization procedure, contrary to opinions ex- 
pressed occassionally in the literature. Also, a natural way of quan- 
tizing an equation q + V(q) = 0 for a function V(q) is found to 
use a non-standard commutation relation [q,7] = ih together with 
Hamiltonian H = 7 + V(q). Here, 7 = q stands for velocity oper- 
ator rather than the momentum operator. Finally, a quantization 
problem of a Newtonian geodesic equation of motion in non-flat 
space is discussed. 
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31402 (DOE/ER/70019—T17) Time-dependent scattering 
processes and invariant imbedding. Bellman, R. (University 
of Southern California, Los Angeles (USA)). Oct 1970. 
Contract AT03-76ER70019. 18p. NTIS, PC A02/MF AO1. 
Order Number DE81026101. 
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31403 Two distinct local potentials with no bound states 
can have the same scattering operator. A nonuniqueness in in- 
verse spectral transformations. Abraham, P.B.; DeFacio, B.; 
Moses, H.E. (Naval Underwater Systems Center, New 
London, Connecticut 06385). W-7405-ENG-82. Physical 
Review Letters ; 46: No. 26, 1657-1659(29 Jun 1981). 

By giving an explicit example in one dimension, it is shown 
that by relaxing a condition on the ranges, at least two potentials 
can have the same scattering operator in some cases. The two po- 
tentials are local and do not support point eigenvalues. The implica- 
tions for solutions of the Korteweg—de Vries equation are briefly 
discussed. 
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31404 (DOE/ER/05034—4) Experimental nuclear phys- 
ics. Progress report, September 1980-June 1981. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Physics and Astron- 
omy). 1981. Contract AS05-76ER05034. 135p. NTIS, PC 
A07/MF A0O1. Order Number DE81026983. 

Continuing cooperative research is reported in the areas of, 
a) In-beam y-ray spectroscopy with scientists at Oak Ridge and the 
University of Koeln; b) Coulomb excitation studies at Lawrence 
Berkeley Laboratory and at GSI, Darmstadt, Germany; c) Maxsive 
transfer and preequilibrium emission processes in fusion reactions at 
ORNL; d) Nucleon transfer reaction studies with scientists at 
ORNL, Los Alamos and Brookhaven; e) 5-electron spectroscopy at 
the Mas Planck Institute in Heidelberg; f) Heavy ion atomic physics 
at the ORNL En tandem; g) Studies of nuclei far from stability at 
UNISOR; and h) Theoretical studies of high spin phenomena with 
scientists at Lawrence Berkeley, Brookhaven Lab., Univ. of Tubin- 
gen, and Copenhagen and of nuclear molecules and their decay 
processes in very heavy ion collisions with the University of Frank- 
furt and Vanderbilt theorists. Abstracts of papers published or sub- 
mitted for publication are presented, and brief reports of work in 
process are given. 


31405 (DOE/ER/10335—3) Research in nuclear physics. 
Progress report, August 1, 1980-July 31, 1981. Kozub, R.L. 
(Tennessee Technological Univ., Cookeville (USA). Dept. 
of Physics). 1981. Contract AS05-79ER10335. 32p. NTIS, 
PC A03/MF A0O1. Order Number DE81028913. 

Separate abstracts were prepared for the three summary 
papers presented. Research activities by TTM personnel including 
publications, conference papers, abstracts of talks given at APS 
meetings, student papers presented at SPS meetings, and papers 
submitted for publication are listed. (WHK) 


31406 (EGG-PHYS—5469) New RAFFLE cross-section 
libraries incorporating Version V materials. Millsap, D.A. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1981. Con- 
tract ACO07-761D01570. 35p. NTIS, PC A03/MF AOl1. 
Order Number DE81029060. 

A completely new RAFFLE fast library has been processed 
using a substantially revised version of the processing code EN- 
DRAFL. The new library contains predominantly ENDF/B Ver- 
sion V materials. The INCITE master library has also been updated 
with Version V materials where significant changes have been 
made since Version IV. 


31407 Nuclear data sheets. Ramavataram, S.; Dunford, 
C.L. (Brookhaven National Laboratory, Upton, New York 
11973). W-7405-ENG-26;DE-AC02-76CH00016. Nuclear 
Data Sheets ; 32: No. 3, 369-495(Mar 1981). 

References are given to literature received by the National 
Nuclear Data Center or assigned key numbers between January and 
April 1981. (AIP) 
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REFER ALSO TO CITATION(S) 31417 


31408 (DOE/ER/40007—T1) Nuclear chemistry progress 
report. Viola, V.E. Jr. (Indiana Univ., Bloomington (USA)). 
Aug 1981. Contract AC02-81ER40007. 60p. NTIS, PC 
A04/MF AO1. Order Number DE81029023. 

The following were studied: charge and mass variances in 
56Fe-induced reactions; *°Ca + *7Cl and Bi + *7Cl reactions at 
270 MeV; production of exotic nuclei in **Fe-induced reactions; the 
15Ho + Fe reaction at 462 MeV; pre-equilibrium emission of 
light ions in the reaction **O + **U at 20 MeV/u; prompt light- 
ion emission in the °U + ‘He reaction at 20- and 40-MeV/u; 
studies of the total reaction cross section in bombardments at ?7Al 
with 30 to 50 MeV/u ‘He ions; reaction mechanisms of alpha-parti- 
cle-induced reactions on '*C, '*N and '*O at 60 to 160 MeV; pro- 
duction of *He, *Li, 7Li, and 7Be in the a + a reaction between 
60 to 160 MeV; search for asymmetric mass division in light fission- 
ing systems; systematics of fission total kinetic energy release; and 
nucleosynthesis of the light elements Li, Be, and B. 


6512 Nuclear Properties And Reactions, A=1-5 


31409 Theoretical estimates of the trineutron and tetran- 
eutron binding energies. Bevelacqua, J.J. (Department of 
Energy, Oak Ridge, TN (USA). Planning Div.). Nuclear 
Physics [Section] A ; 341: No. 3, 414-420(Jun 1980). 

The trineutron and tetraneutron binding energies are calcu- 
lated using an interaction which reproduces *H, *He, *H, *He, and 
‘Li ground-state properties. A 4 h/277m model space and complete- 
ly symmetrized translationally invariant harmonic oscillator eigen- 
states are used in the analysis. The calculation yields a *n eigenva- 
lue within the range suggested in an experiment by Ohlsen et al. 
The ‘n eigenvalue is consistent with the location of the first T = 2 
level in the *He system. 


31410 Shell-model calculations in the A = 5 system. Be- 
velacqua, J.J. (Department of Energy, Oak Ridge, TN 
(USA). Planning Div.). Nuclear Physics [Section] A ; 357: 
No. 1, 126-138(30 Mar 1981). 

The A = 5 structure problem is solved within the frame- 
work of the nuclear shell model. The modei states are expanded on 
a basis of properly symmetrized translationally invariant harmonic 
oscillator eigenstates including states of up to 5h/27@ of oscillator 
excitation. Ground and excited levels of the 5H, °He, *Li and *Be 
systems are presented. The two-body interaction is based on the 
Sussex matrix elements. Model results are in good agreement with 
measured A = 5 level positions. The model T = 3/2 results lead 
to a quartet of levels, whose positions are given roughly by the iso- 
baric multiplet mass equation. 


31411 Upper limits for bound states and resonance behav- 
ior in the trineutron system. Miller, J.P.; Bistirlich, J.A.; 
Crowe, K.M.; Rosenblum, S.S.; Rowe, P.C.; Shively, F.T. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.); Grilly, E.R.; Kerr, E.C.; Novak, J.; Sherman, R.H. 
(Los Alamos Scientific Lab., NM (USA)). Nuclear Physics 
[Section] A ; 343: No. 3, 347-355(Jul 1980). 

The trineutron mass spectrum was observed in the stopped 
pion radiative capture reaction 3H(7~,y)3n by measuring the 
photon energy with a high-resolution spectrometer. The present ex- 
periment improves upon an earlier experiment by a factor of 27 in 
Statistics and 2.2 in resolution. An improved upper limit (95% con- 
fidence level) on the branching ratio (bound state)/(total radiative 
capture rate) is found to be 4 x 107%. No resonant structure is ob- 
served beyond that predicted by the pairwise interaction of the out- 
going nucleons. The upper limit on the branching ratio to reson- 
ances with GAMMA < approx. 5 MeV is 2 x 1072 
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31412 (DOE/ER/10335—3, PP. 10-12) Production of 
neutron-rich nuclei via reactions of ‘*O with ‘*C: electromag- 
netic transitions in *°Al. Kozub, R.L.; Olness, J.; Chitwood, 
C.B. Jr.; Fields, D.J.; Matthews, T.L. 1981. NTIS, PC A03/ 
MF AOl1. 

In Research in nuclear physics. Progress report, August 1, 
1980-July 31, 1981. 

A preliminary report of the first investigation of fusion-evap- 
oration reactions between '*O and “C nuclei is given. Gamma-ray 
yield curves were obtained for '*O laboratory energies in the range 
15 to 35 MeV, and some gamma-gamma coincidence data were 
taken at 25 MeV. The target was 106 wg/cm? “C on a 0.1 mil- 
thick Ni foil, which was clamped to a 1 mil-thick Ta foil to stop 
the beam. Gamma-ray singles events for yield curve data were de- 
tected with an n-type hyperpure Ge detector (nHPGe) of 11.5% 
relative efficiency placed at 90° to the beam. The nHPGe detector 
was also inside an 8in x 10in Nal escape suppression spectrometer 
(ESS). Coincidence data were taken with the nHPGe detector and 
a second nHPGe detector of 18.5% relative efficiency, both at 90° 
to the beam. 


31413 (DOE/ER/10335—3, pp 13-25) Systematics of 
the competition between pn and d emission in heavy-ion in- 
duced nuclear reactions. Xenoulis, A.C. (Nuclear Research 
Center Demokritos, Greece); Aravantinos, A.E.; Lister, 
C.J.; Olness, J.W.; Kozub, R.L. 1981. NTIS, PC A03/MF 
AOl. 

In Research in nuclear physics. Progress report, August 1, 
1980-July 31, 1981. 

The competition between pn and d evaporation leading to 
production of the same residual nuclei has been measured for sever- 
al heavy-ion induced nuclear reactions. y rays were measured in 
coincidence with a AE-E telescope for 9 reactions, each at several 
bombarding energies, for target-projectile combinations resulting in 
compound nuclei 19 < A < 71. An association of the ratio o/sub 
pn/sigma/sub d/ with the maximum excitation energy available to 
the residual nucleus demonstrates a systematic trend, the signifi- 
cance and potential applications of which are investigated. 


6514 Nuclear Properties And Reactions, A= 20-38 


REFER ALSO TO CITATION(S) 31412, 31413 


31414 (DOE/ER/10335—3, pp 4-9) Recoil distance 
measurements of litetimes of levels in 7' °°F and '®N. Kozub, 
R.L.; Mateja, J.F.; Lin, J.; Lister, C.J.; Olness, J.; Warbur- 
ton, E.K.; Bynum, M.R.; Matthews, T.L. 1981. NTIS, PC 
A03/MF AOI. 

In Research in nuclear physics. Progress report, August 1, 
1980-July 31, 1981. 

The previously-reported measurements of meanlives of *° 
21F levels using the recoil-distance method (RDM) and "*O + ’Li 
reactions have been repeated using improved experimental tech- 
niques. In addition, the lifetimes of two '*N levels were measured, 
using the same experimental setup and ''B + ’Li reactions. Data 
were taken using the BNL precision plunger, in which were mount- 
ed a stretched Ta stopper foil (~ 20 /sub cm?//sup mg/ thick) and 
a 300 g/cm? - thick Li target condensed onto a stretched, 1.4 mg/ 
cm? - thick Ta backing. Changes in target-to-stopper distance (d) 
could be controlled to an accuracy of about +- 1 um, and were 
monitored by measuring target-to-stopper capacitance (C). 


6516 Nuclear Properties And Reactions, A=59-89 
REFER ALSO TO CITATION(S) 31413, 31414 


6517 Nuclear Properties And Reactions, A= 90-149 
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REFER ALSO TO CITATION(S) 31381 
6518 Nuclear Properties And Reactions, A= 150-189 


REFER ALSO TO CITATION(S) 31416 


6519 Nuclear Properties And Reactions, A= 190-219 


31415 Is the concept of a mean free path relevant to nu- 
cleons in nuclei. DeVries, R.M.; DiGiacomo, N.J. (Los 
Alamos Scientific Lab., NM (USA)). Journal of Physics G: 
Nuclear Physics ; 7: No. 4, L51-L54(Apr 1981). 

Realistic nucleon mean free paths in **C and ”*Pb nuclei 
are computed by including the effects of Fermi motion, Pauli 
blocking and the Coulomb and nuclear interaction potentials. These 
local, i.e. radius-dependent, mean free paths can differ enormously 
from the nuclear matter value. The meaning of a mean free path in 
finite nuclei is discussed and an alternative quantity, the absorption 
probability as a function of impact parameter, is defined. 


6520 Nuclear Properties And Reactions, A=220 And 
Above 


31416 (EGG-M-—02581) Identification of new neutron- 
rich rare-earth nuclei produced in ***Cf spontaneous fission. 
Greenwood, R.C.; Gehrke, R.J.; Baker, J.D.; Meikrantz, 
D.H. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1981. Contract AC07-761D01570. 15p. (CONF- 
810649—14). NTIS, PC A0O2/MF AOl. Order Number 
DE81028279. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

A program of systematic study of the decay properties of 
neutron-rich rare-earth nuclei with 30 s < t/sub 1/2/ < 10 min, 
produced in *°*Cf spontaneous fission, is currently underway using 
the Idaho ESOL (Elemental Separating On Line) Facility. The 
chemistry system used for the rare earth elemental separations con- 
sists of two high-performance chromatography columns connected 
in series and coupled to the **Cf fission source via a helium gas-jet 
transport arrangement. The time delay for separation and initiation 
of y-ray counting with this system is typically 2 to 3 min. Signifi- 
cant results which have been obtained to date with this system in- 
clude the identification of a number of new neutron-rich rare-earth 
isotopes including °Pm (t/sub 1/2/ = 48 +- 4s) and ‘Gd (t/ 
sub 1/2/ = 68 +- 3 s), in addition to 5.51 min “*Sm which was 
identified in an earlier series of experiments. 


31417 (EGG-M—02681) Development of a gas-jet cou- 
pled ISOL facility with a Cf spontaneous fission source. 
Greenwood, R.C.; Anderl, R.A.; Novick, V.J. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1981. Contract ACO7- 
761D01570. 7p. (CONF-810649—13). NTIS, PC A02/MF 
A01. Order Number DE81028100. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

A mass separator at the INEL has been successfully coupled 
on-line to a source of **Cf fission products via a He-gas jet trans- 
port arrangement using solid aerosols of NaCl as activity carriers. 
Initial tests of the ISOL system on-line to an ~ 7 pg **Cf source 
were conducted using gamma-ray spectroscopic measurements of 
the separated /sup 138,139/Cs, /sup 141,142/Ba and ‘La activi- 
ties. The measured transport efficiencies through the system of ~ 
3% and ~ 0.3% for the Cs and Ba isotopes, respectively, are com- 
parable with the results of earlier tests conducted at INEL with a 
hollow-cathode ion source alone coupled to the He-gas jet trans- 
port arrangement. Following these tests, a general survey of the 
mass-separated activities was conducted with the ISOL system 
online to an ~ 600 pg source of **Cf. Gross B-y activity was 
measured for samples collected at 73 mass positions. Gamma-ray 
spectra were measured with a Ge(Li) detector for 29 of the mass 
positions. These survey experiments demonstrated the production 
of significant fission product activity in mass regions which are not 
available at other ISOL facilities. 
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6530 Nuclear Theory 


31418 (LBL—12929) Central needs not mean collective. 
Bohrmann, S. (Lawrence Berkeley Lab., CA (USA)). May 
1981. Contract W-7405-ENG-48. 7p. (CONF-8105104—1). 
NTIS, PC A02/MF AO1. Order Number DE8i027095. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Spectra of high momentum protons from high energy nucle- 
ar collisions are analyzed in terms of a simple statistical model: in- 
dependently interacting groups of nucleons contribute incoherently. 
The nucleon momentum distributions within one group follow 
phase space. It can be shown that: (1) the spectra can clearly be 
decomposed into spectator and participant contributions; and (2) 
the average size of the nucleon groups is very insensitive to impact 
parameter restrictions. The latter finding suggests that (at least for 
the high momentum tails of measured spectra) central collisions do 
not necessarily enhance the chance for seeing indications of effects 
due to coherence in the interaction of a larger number of particles 
(collective effects). 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 30621, 31348 


31419 (CONF-810707—6) Energy losses and mean free 
paths of electrons in silicon dioxide. Ashley, J.C.; Anderson, 
V.E. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 21p. NTIS, PC A02/MF AOl. Order 
Number DE81026353. 

From IEEE conference on nuclear science and space radi- 
ation; Seattle, WA, USA (21 Jul 1981). 

Theoretical models and calculations are combined with ex- 
perimental optical data to determine a model energy-loss function 
for SiOz. Sumrule checks and comparisons with experimental infor- 
mation are made to insure overall consistency of the model. The 
model energy-loss function is employed to calculate electron inelas- 
tic mean free paths and stopping powers for electrons with energies 
= 10 keV in SiO. 


31420 (CONF-810840—1) QNS measurements on water 
in biological and model systems. Trantham, E.C.; Rorschach, 
H.E.; Clegg, J.C.; Hazlewood, C.F.; Nicklow, R.M. (Oak 
Ridge National Lab., TN (USA); Miami Univ., Coral 
Gables, FL (USA); Baylor Univ., Houston, TX (USA). 
Coll. of Medicine). 1981. Contract W-7405-ENG-26. 4p. 
NTIS, PC A02/MF AO1. Order Number DE81028576. 

From Symposium on neutron scattering; Argonne, IL, USA 
(12 Aug 1981). 

Results are presented on the quasi-elastic spectra of 0.95 
THz neutrons scattered from pure water, a 20% agarose gel and 
cysts of the brine shrimp (Artemia) of hydration 1.2 gms H2O per 
gm of dry solids. The lines are interpreted with a two-component 
model in which the hydration water scatters elastically and the free 
water is described by a jump-diffusion correlation function. The re- 
sults for the line widths [(Q?) are in good agreement with previous 
measurements for the water sample but show deviations from pure 
water at large Q for agarose and the Artemia cysts that suggest an 
increased value of the residence time in the jump-diffusion model. 


31421 (ORNL/TM—7882) HETFIS: High-Energy Nu- 
cleon-Meson Transport Code with Fission. Barish, J.; Gabri- 
el, T.A.; Alsmiller, F.S.; Alsmiller, R.G. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)). Jul 1981. Contract W-7405-ENG- 
26. 29p. NTIS, PC A03/MF AOI. Order Number 
DE8 1027674. 

A model that includes fission for predicting particle produc- 
tion spectra from medium-energy nucleon and pion collisions with 
nuclei (Z = 91) has been incorporated into the nucleon-meson 
transport code, HETC. This report is primarily concerned with the 
programming aspects of HETFIS (High-Energy Nucleon-Meson 
Transport Code with Fission). A description of the program data 
and instructions for operating the code are given. HETFIS is writ- 
ten in FORTRAN IV for the IBM computers and is readily adapt- 
able to other systems. 
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6550 Medical Physics 
REFER ALSO TO CITATION(S) 31128, 31259 


31422 (DOE/EV/04733—T1, pp 43-47) Effective anti q 
values for monoenergetic photons from 12 keV to 1200 keV. 
Kliauga, P.; Rossi, H.H. Jul 1981. NTIS, PC A1l4/MF AOI. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

It has been proposed that the quality factor, Q, be replaced 
by a new quality, gq, whose definition is based on microdosimetric 
parameters. The LET concept is known to be inadequate for the 
description of effects which depend on the stochastics of energy 
deposition in small volumes. The microdosimetric distributions can 
be directly measured with current proportional counter techniques. 
LET distributions cannot be readily measured, and can be derived 
from microdosimetric data only with limited accuracy. For this 
reason a microdosimetric parameter seems to be a more reasonable 
choice than LET. The parameter selected is the saturation-correct- 
ed lineal energy which is defined in reference to the effective anti q 
value. This quantity can be readily calculated from a measured or 
calculated microdosimetric spectrum. In this paper the microdosi- 
metric spectra of monoenergetic photons ranging from 12 keV to 
1200 keV have been measured at our laboratory with a wall-less 
counter. 


31423 (DOE/EV/04733—T1, pp 48-66) Studies with en- 
capsulated '*°I sources: dosimetry for determination of rela- 
tive biological effectiveness. Goldhagen, P.; Freeman, M.L.; 
Hall, E.J. Jul 1981. NTIS, PC Al4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

During the past year, members of this laboratory have meas- 
ured the Relative Biological Effectiveness (RBE) of photons from 
encapsulated '*°I sources (mean energy = 28.33 keV) using 661.6 
keV '°7Cs gamma rays as a standard for comparison. These experi- 
ments were performed at clinically relevant dose rates and used re- 
duction of the reproductive viability of mammalian cells as an end- 
point. This section will discuss how dosimetry problems special to 
125] influence the design of the apparatus and will describe the ion- 
ization chamber to be used for measuring dose rates from both 'I 
and '*’Cs photons. 


31424 (DOE/TIC—11026) Radioactive decay data tables. 
Kocher, D.C. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 228p. NTIS, PC Ail/MF AOl1. 

The estimation of radiation dose to man from either external 
or internal exposure to radionuclides requires a knowledge of the 
energies and intensities of the atomic and nuclear radiations emitted 
during the radioactive decay process. The availability of evaluated 
decay data for the large number of radionuclides of interest is thus 
of fundamental importance for radiation dosimetry. This handbook 
contains a compilation of decay data for approximately 500 radion- 
uclides. These data constitute an evaluated data file constructed for 
use in the radiological assessment activities of the Technology As- 
sessments Section of the Health and Safety Research Division at 
Oak Ridge National Laboratory. The radionuclides selected for this 
handbook include those occurring naturally in the environment, 
those of potential importance in routine or accidental releases from 
the nuclear fuel cycle, those of current interest in nuclear medicine 
and fusion reactor technology, and some of those of interest to 
Committee 2 of the International Commission on Radiological Pro- 
tection for the estimation of annual limits on intake via inhalation 
and ingestion for occupationally exposed individuals. 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 30912, 30953, 30979, 31000 


31425 (LA-UR—81-2303) Some techniques and results 
from high-pressure shock-wave experiments utilizing the radi- 
ation from shocked transparent materials. McQueen, R.G.; 
Fritz, J.N. (Los Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 16p. (CONF-810684—44). 
NTIS, PC A02/MF AO1. Order Number DE81028699. 
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From APS conference on shock waves in condensed matter; 


Menlo Park, CA, USA (23 Jun 1981). 
It has been known for many years that some transparent ma- 


terials emit radiation when shocked to high pressures. This proper- 
ty was used to determine the temperature of shocked fused and 
crystal quartz, which in turn allowed the thermal expansion of SiO. 
at high pressure and also the specific heat to be calculated. Once 
the radiative energy as a function of pressure is known for one ma- 
terial it is shown how this can be used to determine the tempera- 
ture of other transparent materials. By the nature of the experi- 
ments very accurate shock velocities can be measured and hence 
high quality equation of state data obtained. Some techniques and 
results are presented on measuring sound velocities from symmetri- 
cal impact of nontransparent materials using radiation emitting 
transparent analyzers, and on nonsymmetrical impact experiments 
on transparent materials. Because of special requirements in the 
later experiments, techniques were developed that lead to very 
high-precision shock-wave data. Preliminary results, using these 
techniques are presented for making estimates of the melting region 
and the yield strength of some metals under strong shock condi- 
tions. 


31426 (SAND—81-1074C) Recent high-pressure Fermi- 
surface studies on (TMTSF),PF;. and ReOs. Schirber, J.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 14p. (CONF-810828—3). 
NTIS, PC A02/MF AOl1. Order Number DE81025468. 

From Conference on high pressure physics; Bad Honnef, 
F.R. Germany (Aug 1981). 

Hydrostatic pressure coupled with temperatures near abso- 
lute zero has proven to be an extremely important environment in 
the study of the Fermi surface and electronic structure of metals. 
This environment allows critical testing of theoretical models for 
the electronic structure and allows access to regions of the phase 
diagram of the material where interesting and desirable properties 
may be isolated and studied. Two recent examples of the latter type 
of study are reviewed involving the compressibility collapse transi- 
tion in ReOs; and quantum oscillatory behavior at high-magnetic 
fields in (TMTSF)2PF¢. 11 figures. 


31427 (UCID—19156) User's manuals for DYNA3D and 
DYNAP: nonlinear dynamic analysis of solids in three dimen- 
sions. Hallquist, J.O. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1981. Contract W-7405-ENG-48. 96p. 
NTIS, PC A05/MF AO1. Order Number DE81028360. 

This report provides a user’s manual for DYNA3D, an ex- 
plicit three-dimensional finite element code for analyzing the large 
deformation dynamic response of inelastic solids. A contact-impact 
algorithm permits gaps and sliding along material interfaces. By a 
specialization of this algorithm, such interfaces can be rigidly tied 
to admit variable zoning without the need of transition regions. 
Spatial discretization is achieved by the use of 8-node solid ele- 
ments, and the equations-of-motion are integrated by the central 
difference method. Post-processors for DYNA3D include GRAPE 
for plotting deformed shapes and stress contours and DYNAP for 
plotting time histories. A user's manual for DYNAP is also pro- 
vided in this report. 


31428 (UCRL—85778) Monte Carlo calculations of chan- 
neling radiation. Bloom, S.D.; Berman, B.L.; Hamilton, 
D.C.; Alguard, M.J.; Barrett, J.H.; Datz, S.; Pantell, R.H.; 
Swent, R.H. (Lawrence Livermore National Lab., CA 
(USA); Measurex Corp., Cupertino, CA (USA); Oak Ridge 
National Lab., TN (USA); Stanford Univ., CA (USA). 
Dept. of Electrical Engineering). 1981. Contract W-7405- 
ENG-48. 19p. (CONF-810728—4). NTIS, PC A02/MF 
A0O1. Order Number DE81027655. 

From 9. international conference on atomic collisions in 
solids; Lyon, France (6 Jul 1981). 

Results of classical Monte Carlo calculations are presented 
for the radiation produced by ultra-relativistic positrons incident in 
a direction parallel to the (110) plane of Si in the energy range 30 
to 100 MeV. The results all show the characteristic CR(channeling 
radiation) peak in the energy range 20 keV to 100 keV. Plots of the 
centroid energies, widths, and total yields of the CR peaks as a 
function of energy show the power law dependences of y' 5, y? 4, 
and y? ° respectively. Except for the centroid energies and power- 
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law dependence is only approximate. Agreement with experimental 
data is good for the centroid energies and only rough for the 
widths. Adequate experimental data for verifying the yield depend- 
ence on y does not yet exist. 


31429 (UCRL—86485) Electron band theory and high 
pressure equation of state. McMahan, A.K. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 21 Jul 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810827—3). NTIS, PC A0O2/MF AOl. Order Number 
DE81027436. 

From 8. AIRAPT conference and 19. EHPRG conference; 
Uppsala, Sweden (17 Aug 1981). 

Calculations of the high pressure equation of state of select- 
ed materials are reviewed, in order to illustrate general trends 
which occur in the evolution of electronic structure with compres- 
sion, and the consequences of these trends for material properties. 


31430 Criteria for automatic x-ray absorption fine struc- 
ture background removal. Cook, J.W. Jr.; Sayers, D.E. (De- 
partment of Physics, North Carolina State University, Ra- 
leigh, North Carolina 27650). Journal of Applied Physics ; 52: 
No. 8, 5024-5031(Aug 1981). 

Criteria for terminating smoothing to remove a cubic spline 
background from the x-ray absorption coefficient are stated in 
terms of three parameters obtained from the k* weighted Fourier 
transform of the resulting x-ray absorption fine structure data. The 
three parameters are H/sub R/, the average value of the transform 
magnitude between 0 and 0.25 A, H/sub M/, the maximum value in 
the transform magnitude between 1 and 5 A, and H/sub N/, the 
average value of the transform magnitude between 9 and 10 A. The 
termination criteria are H/sub R/-H/sub N/ > or =0.05H/sub M/ 
; or if H/sub N/ >0.1H/sub M/, then H/sub R/ > or =0.1H/sub 
M/. The incorporation of the criteria into a computer program to 
facilitate automatic background removal is discussed. Examples of 
application of the technique to copper, B-PtO2, and ferritin samples 
are presented. 


31431 Full-potential self-consistent linearized-augmented- 
plane-wave method for calculating the electronic structure of 
molecules and surfaces: O2 molecule. Wimmer, E.; Krakauer, 
H.; Weinert, M.; Freeman, A.J. (Department of Physics and 
Astronomy, Northwestern University, Evanston, Illinois 
60201). Physical Review [Section] B: Condensed Matter ; 24: 
No. 2, 864-875(15 Jul 1981). 

The linearized-augmented-plane-wave (LAPW) method for 
thin films is generalized by removing the remaining shape approxi- 
mation to the potential inside the atomic spheres. A new technique 
for solving Poisson’s equation for a general charge density and po- 
tential is described and implemented in the film LAPW method. In 
the resulting full-potential LAPW method (FLAPW), all contribu- 
tions to the potential are completely taken into account in the Ha- 
miltonian matrix elements. The accuracy of the method: already 
well known for clean metal surfaces: is demonstrated for the case 
of a nearly free (noninteracting) O2 molecule which is a severe test 
case of the method because of its large anisotropic charge distribu- 
tion. Detailed comparisons show that the accuracy of the FLAPW 
results for O2 exceeds that of existing state-of-the-art local-density 
linear-combination-of-atomic-orbitals (LCAO)-type calculations, 
and that taking the full potential LAPW results as a reference, the 
LCAO basis can be improved by adding off-site functions. Thus the 
full-potential LAPW is a unified method which is ideally suited to 
test not only molecular adsorption on surfaces, but also the compo- 
nents of the same system separately, i.e., the extreme limits of the 
molecule and the clean surface. 


31432 Dynamics of a two-dimensional order-disorder 
transition. Sahni, P.S.; Dee, G.; Gunton, J.D.; Phani, M.; 
Lebowitz, J.L.; Kalos, M. (Physics Department, Temple 
University, Philadelphia, Pennsylvania 19122). DE-AC02- 
76ER3077. Physical Review [Section] B: Condensed Matter ; 
24: No. 1, 410-418(1 Jul 1981). 

We present results of a Monte Carlo study of the time devel- 
opment of a two-dimensional order-disorder model binary alloy fol- 
lowing a quench to low temperature from a disordered, high-tem- 
perature state. The behavior is qualitatively quite similar to that 
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seen in a recent study of a three-dimensional system. The structure 
function exhibits a scaling of the form K*(t)S(k,t) = G(k/K(t)) 
where the moment K(t) decreases with time approximately like t/ 
sup -1/2/. If one interprets this moment as being inversely propor- 
tional to the domain size, the characteristic domain growth rate is 
proportional to t/sup -1/2/. Additional insight into this time evolu- 
tion is obtained from studying the development of the short-range 
order, as well as from monitoring the growth of a compact ordered 
domain embedded in a region of opposite order. All these results 
are consistent with the picture of domain growth as proposed by 
Lifshitz and by Cahn and Allen. 


31433 Amplitude-dependent internal friction calculations 
for dislocations in alloys. Schwarz, R.B. (Argonne Natl Lab, 
Ill). Acta Metallurgica ; 29: No. 2, 311-323(Feb 1981). 

The amplitude-dependent internal friction produced by the 
dissipative motion of dislocations in alloys has been calculated. The 
equation of motion describing the dislocation behavior (including 
inertial and viscous forces) was integrated using a method devel- 
oped by Labusch and Schwarz. The flow stress and other proper- 
ties can be derived from the general shape and asymptotic behavior 
of the decrement vs stress-amplitude curves. When these crystals 
were annealed, the measurements were better described by the 
Granato-Lucke theory. The calculations also showed good agree- 
ment with measurements in superconducting materials. 40 refs. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 31433 
6570 Theoretical Physics 
REFER ALSO TO CITATION(S) 31357, 31399 


31434 (DOE/ER/03992—400) Constraint dynamics of 
particle world lines. Sudarshan, E.C.G.; Mukunda, N.; Gold- 
berg, J.N. (Texas Univ., Austin (USA); Syracuse Univ., NY 
(USA). Dept. of Physics). Jan 1981. Contract AS05- 
76ER03992. Sip. NTIS, PC A04/MF A0Ol1. Order Number 
DE8 1028338. 

The Dirac Generator formulation for relativistic Hamiltonian 
dynamics is extended by explicitly separating the question of dyna- 
mical evolution in an inertial frame from that of changes of frame. 
A new eleven generator formalism is obtained: ten to realize the 
Poincare Lie algebra, and one to provide equations of motion. For 
point particle systems, a new form of the world line conditions is 
developed. It is demonstrated that with these extensions one can 
consistently describe classical point particles with interaction in a 
relativistically invariant way while maintaining invariant world 
lines. This paper uses the approach based on independent particle 
variables to set up such theories. 


31435 Polarizability of a small sphere including nonlocal 
effects. Dasgupta, B.B.; Fuchs, R. (Department of Electrical 
Engineering, Marquette University, Milwaukee, Wisconsin 
53233). W-7405-ENG-82. Physical Review [Section] B: Con- 
densed Matter ; 24: No. 2, 554-561(15 Jul 1981). 

We develop a simple semiclassical method for calculating 
the polarizability of a very small spherical particle by taking into 
account the nonlocal nature of the dielectric response. Our theory 
is very general in the sense that it can be applied to any material 
which can be characterized by a bulk dielectric function of the 
form €/sub B/(k,w): We introduce a new additional boundary con- 
dition (ABC) which is similar but not exactly equivalent to the 
Fuchs-Kliewer ABC. The theory is applied to calculate the polari- 
zabilities of dielectric and metallic spheres. 


31436 Classical behavior of large N fermionic systems. 
Kessler, D.A.; Levine, H. (Joseph Henry Laboratories, 
Princeton University, Princeton, New Jersey 08544). E7-76- 
C02-3072. Annals of Physics (New York) ; 133: No. 1, 13- 
27(15 Apr 1981). 

The large N limit of several fermionic systems in two dimen- 
sions is shown to be obtainable by doing classical mechanics. This 





65 PHYSICS RESEARCH 
6570 Theoretical Physics 


generalizes results previously derived for bosonic models. For these 
types of theories, the reduction to a classical system of equations is 
closely related to the path integral quantization scheme of Dashen, 
Hasslacher and Neveu. Using this relationship, we are able to gain 
further insight into the workings of both approaches. 


6580 Mathematical Physics 


REFER ALSO TO CITATION(S) 31388, 31402 


31437 (AD-A—091307) On the WKB approximation to 
the propagator for arbitrary Hamiltonians. Professional 
paper. Mizrahi, M.M. (Center for Naval Analyses, Alexan- 
dria, VA (USA). Naval Warfare Analysis Group). Aug 
1980. 28p. NTIS, PC A03/MF AOl1. 

The purpose of this paper is to obtain a general expression 
for the WKB approximation to the propagator corresponding to an 
arbitrary Hamiltonian operator. In an earlier publication, a range of 
validity of Van Vleck’s well-known formula, which was known not 
to be universally valid was determined. The approximation derived 
here, generalizing Van Vleck’s formula, is also valid beyond quan- 
tum-mechanical applications such as the Fokker-Planck equation 
for diffusion processes. It operates in n dimensions and summation 
over repeated indices is implied. 


31438 (ANL—-81-43) Improving the accuracy of comput- 
ed eigenvalues and eigenvectors. Dongarra, J.J.; Moler, C.B.; 
Wilkinson, J.H. (Argonne National Lab., IL (USA)). Jul 
1981. Contract W-31-109-ENG-38. 3lp. NTIS, PC A03/MF 
A0Ol. Order Number DE81028480. 

This paper describes a computational method for improving 
the accuracy of a given eigenvalue and its associated eigenvector. 
The method is analogous to iterative improvement for the solution 
of linear systems. An iterative algorithm using working precision 
arithmetic is applied to increase the accuracy of the eigenpair. The 
only extended precision computation is the residual calculation. 
The method is related to inverse iteration and to Newton's method 
applied to the eigenvalue problem. 


31439 (DOE/ER/70019—T9) Wave propagation through 
longitudinally and _ transversally inhomogeneous  slabs-I. 
Wilcox, R. (University of Southern California, Los Angeles 
(USA). Dept. of Electrical Engineering). 10 Sep 1970. Con- 
tract ATO3-76ER70019. 26p. NTIS, PC A03/MF AOI1. 
Order Number DE81026100. 

The problem of steady-state wave propagation of a scalar 
wave through a slab which is inhomogeneous in both longitudinal 
and transverse directions is described by the two-dimensional re- 
duced wave equation. By Fourier transforming the transverse com- 
ponent, the problem is reduced to a two-point boundary-value 
problem, which in turn is reduced to a Cauchy system (initial-value 
problem). A technique is given for handling Dirac 5-functions oc- 
curring in the Cauchy system which separates out plane-wave and 
diffractive effects. Integration of the Cauchy system appears to be 
feasible, and will give results for various slab thicknesses and angles 
of incidence of the incident wave vector. Reflection and transmis- 
sion functions are defined which exhibit interesting reciprocity rela- 
tions between incident and emergent wave vectors. 


31440 Initial value problems for the Carleman equation. 
Kaper, H.G.; Leaf, G.K. London, England; Pergamon Press 
Ltd. (1980). 18p. 

The results summarize the current state of knowledge about 
the initial value problem for the Carleman equation. Basically, the 
results relate to two different types of problems. The pure initial 
value problem is considered subject to appropriate constraints on 
the initial data. In the positive cone of the space of integrable func- 
tions the solution is obtained from the initial data via a contraction 
semigroup. By suitably restricting the range of initial data the semi- 
group generates a classical solution, the existence of which was es- 
tablished earlier by Kolodner who used fixed point arguments and 
special properties of solutions of Riccati equations. For constant ini- 
tial data of the type u:(x,0) = ue(x,0) = a for all x an element of R, 
where a is some positive constant, the Carleman equation admits 
the solution u;(x,t) = ue(x,t) = a for all x an element of R 2 0, at 
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least within the realm of classical solutions. A small perturbation of 
the initial data, ui(x, OO = a + phi:(x),uo(x,0) = a + phio(x), x an 
element of R, say, will lead to a perturbation of this uniform steady 
state. If the solution is represented in the form u(x,t) = a + 
eta: (x,t),u2(x,t) = a + etae(x,t), x an element of R, t = 0, the per- 
turbations eta; and etaz are expected to decay to zero as t increases. 
This, then, is the second type of initial value problem related to the 
Carleman equation. In the Hilbert space of square integrable func- 
tions the perturbations decay algebraically to zero as t — o, pro- 
vided the initial perturbations (phi:, phiz) are sufficiently smooth 
and sufficiently small. 
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REFER ALSO TO CITATION(S) 31085, 31346, 31499 


31441 (DOE/ER/53050—1) Tokamak research on Versa- 
tor II. Final report, October 1, 1978-June 30, 1980. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Research Lab. of 
Electronics). 1980. Contract AS02-78ET53050. 5lp. NTIS, 
PC A04/MF AO1. Order Number DE81029031. 

The detailed physical processes involved in rf heating of a 
tokamak plasma were studied during this period. Equilibrium and 
diagnostic studies are also reported. (MOW) 


31442 (DOE/ER/53117—1) Saturated tearing modes in 
tokamaks with divertors. Quarterly progress report, April 1- 
June 30, 1981. Bateman, G. (Georgia Inst. of Tech., Atlanta 
(USA). School of Nuclear Engineering). 29 Jun 1981. Con- 
tract AS05-81ER53117. 5p. NTIS, PC A02/MF AO1. Order 
Number DE81028457. 

A finite aspect ratio self-consistent model for saturated tear- 
ing mode magnetic island widths in plane slab and cylindrical ge- 
ometries was developed. Some effects of bundle divertors and 
ripple reduction coils are also described. (MOW) 


31443 (DOE/ET/53051—25) Driving force of the bal- 
looning instability. Phillips, M.W.; Prager, S.C. (Wisconsin 
Univ., Madison (USA)). Jul 1981. Contract AS02- 
76ET53051. 9p. NTIS, PC A02/MF A0Ol1. Order Number 
DE8 1023099. 

It is shown that the ballooning mode is (diamagnetic) current 
driven, not pressure driven. A physical picture and application to 
experiment is provided. 


31444 Electron cyclotron/upper hybrid resonant pre-ion- 
ization in the ISX-B tokamak. Gilgenbach, R.M. (Michigan 
Univ., Ann Arbor (USA). Dept. of Nuclear Engineering); 
Read, M.E. (Naval Research Lab., Washington, DC 
(USA)); Hackett, K.E. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Nuclear Fusion ; 21: No. 3, 319-327(Mar 
1981). 

Pre-ionization experiments have been performed on a toka- 
mak by injecting about 80 kW of microwave power at 35 GHz for 
up to 15 ms. Microwave absorption occurs at the electron cyclo- 
tron and upper hybrid resonance frequencies as predicted by 
theory. Pre-ionization causes substantial (40%) reductions in loop 
voltage during the initial phase of the tokamak shot. Flux (volt- 
second) savings with pre-ionization are about 30% in the first 2 ms 
or about 2% of the total flux expenditure in a tokamak shot. The 
plasma current begins 200 ps earlier and rises 1.4 times more rapid- 
ly in the pre-ionized case. Electron densities of 5x10'*cm™* can be 
sustained throughout the microwave pulse with only a toroidal 
magnetic field during microwave injection. The bulk electron tem- 
perature in the pre-ionized plasma is about 10 eV although there 
are indications of higher electron temperatures (50 eV) in the upper 
hybrid resonance layer. Although questions exist concerning the 
quiescent behaviour of the pre-ionized plasma, the observed param- 
eters are shown to be consistent with a theory which employs clas- 
sical models of energy and particle balance. During the early stages 
of Ohmic heating, the pre-ionization is effective in decreasing the 
peak of the radiated power. 
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31445 (GA-A—16387) Neutral-beam-induced alteration in 
impurity transport: summary of experiments and a possible 
theoretical explanation. Burrell, K.H. (General Atomic Co., 
San Diego, CA (USA)). Jul 1981. Contract ATO03- 
76ETS51011. 30p. NTIS, PC A03/MF AO1. Order Number 
DE81028506. 

Some recent tokamak experiments show that neutral beam 
injection parallel to the plasma current appears to reduce inward 
impurity transport while injection anti-parallel enhances it. Concen- 
trations of iron and externally injected argon impurities are higher 
with counter-injection in ISX-B while tungsten impurity profiles 
are significantly more peaked in PLT with counter-injection than 
with co-injection. On the other hand, radial profiles of neon in PLT 
show little change with direction of injection. Initial theories of 
beam effects on impurities considered the direct momentum input 
into the impurities due to Coulomb collisions with fast beam ions. 
A more recent theory considers the additional effect of beam-in- 
duced plasma rotation on impurity transport. Measured rotation 
speeds in beam-injected PLT discharges show rotation speeds 
around 100 km/sec, which is quite close to the iron thermal speed 
in PLT. The theoretical results show outward transport for co-in- 
jection when the rotation speeds exceeds the impurity thermal 


speed. 


31446 (PIFR—557-1) Linear system heating by intense 
relativistic-electron beam. Reporting period, October 1974- 
June 1975, (Physics International Co., San Leandro, CA 
(USA)). Jul 1975. Contract AC03-76SF00948. 38p. NTIS, 
PC A03/MF AO1. Order Number DE81024300. 

Program emphasis was on the electron-beam heated linear 
solenoid. Modifications of the experimental apparatus were under- 
taken in order to fully ionize the plasma before beam injection, al- 
lowing operation at the high plasma densities appropriate for linear 
systems experiments. A computer code was developed for calculat- 
ing heating from e-i turbulence using quasilinear theory. A new 
analytic theory of nonlinear excitation of e-i turbulence from e-e 
modes has been formulated. Finally, analysis of the experiments on 
beam injection with neutral and weakly preionized hydrogen was 
completed. (MOW) 


31447 (PPPL—1793) Cyclotron emission during electron 
heating by Landau wave damping of slow modes in tokamak 
palsmas. Fidone, I.; Granata, G.; Meyer, R.L.; Bernabei, S. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Aug 
1981. Contract AC02-76CH03073. 22p. NTIS, PC A02/MF 
A01. Order Number DE81027712. 

The emission of cyclotron radiation from PLT plasma in the 
presence of a mildly superthermal tail in the electron velocity dis- 
tribution is investigated. The emitted spectrum has asymmetries 
which can be used to investigate the tail formation during slow 
modes electron Landau damping. 


31448 (PPPL—1807) Stochasticity, superadiabaticity, 
and the theory of adiabatic invariants and guiding center 
motion. Dubin, D.H.E.; Krommes, J.A. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Jul 1981. Contract AC02- 
76CH03073. 22p. NTIS, PC A02/MF AO1. Order Number 
DE8 1028794. 

The theory of adiabatic invariants is discussed within the 
modern framework of symplectic Hamiltonian dynamics. The dis- 
tinctions between exact, adiabatic, and superadiabatic invariants are 
clarified. The intimate connection between adiabatic (as opposed to 
exact) invariance and resonant interactions between motions on dis- 
parate time scales is elucidated. For the important case of charged 
particle motion in a strong magnetic field, resonances between gy- 
ration, bounce motion, and an external sinusoidal perturbation are 
described explicitly by introducing a time-dependent symplectic 
formulation of the guiding center motion. Destruction of invariance 
is discussed for quite general situations of physical interest, includ- 
ing the case of a trapped particle in a tokamak. 


31449 (PPPL—1815) Some aspects of alpha-particle heat- 
ing. Post, D.E. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Jul 1981. Contract AC02-76CH03073. 33p. NTIS, PC 
A03/MF AO1. Order Number DE81026423. 
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The heating, detection and measurement, and exhaust of 
alpha particles in tokamaks is discussed. 


31450 (PPPL—1819) Ion Bernstein-wave excitation via 
finite-Larmor-radius mode-transformation process. Ono, M.; 
Wong, K.L.; Wurden, G.A. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jul 1981. Contract AC02-76CH03073. 
40p. NTIS, PC A03/MF AO1. Order Number DE81028788. 

It is shown that in the ion cyclotron range of frequency w = 
2 /sub i/, the finite-Larmor-radius effect removes the wave singu- 
larity at the lower-hybrid resonance layer, enabling an externally 
initiated electron plasma wave to propagate freely through the res- 
onance layer, transforming continuously into an ion Bernstein 
wave. In an ACT-1 hydrogen plasma (T/sub e/ = 2.5 eV, T/sub i/ 
= 1.5 eV), linear excitation of ion Bernstein waves has been investi- 
gated experimentally for w = 2/sub i/. The mode-transformation 
process resulting in a strong w = 2 0/sub i/ ion Berstein wave ex- 
citation without observable reflections has been experimentally 
verified. Detailed measurements of wave dispersion relation and of 
the wave-packet trajectory show excellent agreement with theory. 


31451 (PPPL—1822) Enhanced-confinement class of stel- 
larators. Mynick, H.E.; Chu, T.K.; Boozer, A.H. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Aug 1981. Con- 
tract AC02-76CH03073. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE81028727. 

A class of stellarators has been found in which the transport 
is reduced by an order of magnitude from transport in conventional 
stellarators, by localizing the helical ripple to the inside of the 
torus. The reduction is observed in numerical experiments and ex- 
plained theoretically. 


31452 (PPPL—1823) Stability in straight stellarators. 
Kulsrud, R.M.; Yoshikawa, S. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jul 1981. Contract AC02-76CH03073. 
23p. NTIS, PC A02/MF A0O1. Order Number DE81026424. 

The stability of the straight stellarator against localized inter- 
change modes is investigated employing the Mercier-Greene-John- 
son criterion. Critical values of 8 are obtained both numerically 
and analytically. The conclusion is that for classical helical stellara- 
tors the average limiting B’s are quite low of order three to four 
percent. 


31453 (PPPL—1826) PDX infrared TV camera system. 
Jacobsen, R.A. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Aug 1981. Contract AC02-76CH03073. 20p. NT 
PC A02/MF AO1. Order Number DE81025936. 

An infrared TV camera system has been developed for use 
on PDX. This system is capable of measuring the temporal and spa- 
tial energy deposition on the limiters and divertor neutralizer plates; 
time resolutions of 1 ms are achievable. The system has been used 
to measure the energy deposition on the PDX neutralizer plates and 
the temperature jump of limiter surfaces during a pulse. The energy 
scrapeoff layer is found to have characteristic dimensions of the 
order of a cm. The measurement of profiles is very sensitive to 
variations in the thermal emissivity of the surfaces. 


31454 Tandem mirror confinement in the presence of ion 
cyclotron fluctuations, Rognlien, T.D.; Matsuda, Y. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Nuclear Fusion ; 21: No. 3, 345-358(Mar 1981). 

A theoretical model is developed for the effect of an electro- 
static ion-cyclotron wave on central-cell ion confinement in a 
tandem mirror. Ion heating occurs in the central cell where the 
wave and local ion-cyclotron frequencies are equal. Coulomb pitch- 
angle collisions then scatter these ions into the loss region of veloc- 
ity space. The wave heating is calculated analytically from the 
single-particle equations of motion, and the effect of collisions is 
modelled numerically by using a Monte-Carlo technique. A formula 
is obtained for the degradation of the ion-confinement time as a 
function of the rf wave amplitude. This formula reproduces the ex- 
perimental results from the Livermore Tandem Mirror Experiment 
(TMX) as they are presented in a companion paper. The effect of 
the wave on density and temperature profiles is also calculated. 
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31455 (UCID—19159) Barrier-potential model. Pearl- 
stein, L.D.; Nevins, W.M. (Lawrence Livermore National 
Lab., CA (USA)). 4 Aug 1981. Contract W-7405-ENG-48. 
14p. NTIS, PC A02/MF A0Oi. Order Number DE81028243. 
A useful model for calculating the variation in the electron 
density, ion density, and ambipolar potential along magnetic field 
lines in the thermal barrier cell of a tandem mirror is presented. 


31456 Decay instability of a whistler in a plasma. 
Tewari, D.P.; Sharma, R.R. (Department of Physics, Indian 
Institute of Technology, New Delhi 110016, India). Journal 
of Applied Physics ; 52: No. 8, 5007-5009(Aug 1981). 

The parametric instabilities of a high power whistler in a 
high-density plasma possess large growth rates when the scattered 
sideband is an electrostatic lower hybrid mode. The efficient chan- 
nels of decay include oscillating two stream instability, nonlinear 
Landau damping, and resonant decay involving ion acoustic and 
ion cyclotron modes. The processes of nonlinear scattering i.e., the 
ones possessing whistler sidebands are relatively less significant. 


31457 Anomalous transport due to shear Alfven waves. 
Lee, W.W.; Chance, M.S.; Okuda, H. (Plasma Physics Lab- 
oratory, Princeton University, Princeton, New Jersey 
08544). DE-AC02-76-CH03073. Physical Review Letters ; 46: 
No. 26, 1675-1678(29 Jun 1981). 

The behavior of shear Alfven eigenmodes and the accompa- 
nied anomalous transport have been investigated. In the particle 
simulation, equilibrium thermal fluctuations associated with the ei- 
genmodes have been observed to nullify the zeroth-order shear 
near the rational surface through the induced second-order eddy 
current, and, in turn, give rise to the formation of magnetic islands 
which cause rapid electron energy transport in the region. The 
theoretical verification of the observed behavior is discussed. 


31458 Second region of stability against ballooning 
modes, Greene, J.M.; Chance, M.S. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Nuclear Fusion ; 21: No. 4, 
453-464(Apr 1981). 

A new type of axisymmetric magnetohydrodynamic equilib- 
rium is presented. It is characterized by a region of pressure and 
safety factor variation with a short scale length imposed as a per- 
turbation. The equilibrium consistent with these profile variations 
can be calculated by means of an asymptotic expansion. The flexi- 
bility obtained by generating such equilibria allows for a close ex- 
amination of the mechanisms that are relevant to ballooning insta- 
bilities - ideal-MHD modes with large toroidal mode number. The 
so-called first and second regions of stability against these modes 
are seen well within the limits of validity of the asymptotic expan- 
sion. It appears that the modes must be localized in regions with 
small values of the local shear of the magnetic field. The second 
region of stability occurs where the local shear is large throughout 
the range where the magnetic-field-line curvature is destabilizing. 


31459 MHD tilting modes for nearly spherical compact 
toroids with arbitrary plasma pressure. Hammer, J.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). Nuclear Fusion ; 21: No. 4, 488-492(Apr 1981). 

The ideal-MHD analysis of tilting is extended to arbitrary 
plasma pressure and configuration with the limitation that the se- 
paratrix and wall remain nearly spherical. An expansion about the 
lowest-order eigenmode, a rigid rotation, is used to reduce deltaW 
to surface integrals involving only known equilibrium quantities. 
Previous results are recovered, showing that elliptically prolate 
structures are unstable for a wall outside the separatrix and ellipti- 
cally oblate structures are stable with a conducting shell close but 
outside the separatrix. New results include: non-elliptical prolate 
shapes can be stable (problimaks); a wall inside the separatrix is sta- 
bilizing; stability is insensitive to the magnitude of the plasma pres- 
sure but somewhat sensitive to the current profile; at fixed wall-sur- 
face area, factors of two in the stability conditions are achieved by 
changing the separatrix and wall shapes. 


31460 N-dependence of ballooning instabilities. Dewar, 
R.L.; Manickam, J.; Grimm, R.C.; Chance, M.S. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Nuclear Fusion ; 
21: No. 4, 493-498(Apr 1981). 
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The critical 8 for stability against ideal hydromagnetic inter- 
nal ballooning modes as a function of the toroidal mode number, n, 
is calculated for two different equilibrium sequences by use of a 
finite-element technique (n approximately <20), and a WKB for- 
malism (n approximately >5). The agreement between the two 
methods is good in the overlap region 5 approximately <n approxi- 
mately <20. The WKB formula reduces to the '1/n correction’ at 
very high n, but is much more accurate at moderate n. The critical- 
8-versus-n curves exhibit oscillatory structure at low n, but in both 
sequences the lower bound on fsub(c) is set by n=infinite modes at 
about Bsub(c) approximately 5%. 


31461 Stability of the field-reversed mirror. Morse, E.C.; 
Miley, G.H. (Illinois Univ., Urbana (USA); California 
Univ., Berkeley (USA). Dept. of Nuclear Engineering). Nu- 
clear Fusion ; 21: No. 4, 473-479(Apr 1981). 

The stability of a field-reversed mirror plasma configuration 
is studied with an energy principle derived from the Vlasov equa- 
tion. Because of finite orbit effects, the stability properties of a 
field-reversed mirror are different from the stability properties of 
similar magnetohydrodynamic equilibria. The Vlasov energy princi- 
ple developed here is applied to a computer simulation of an axi- 
symmetric field-reversed mirror state. Possible instabilities with 
1=1,2 are found at low growth rate. A simple physical model for 
this instability is outlined. 


31462 Effect of end-cell stability on the confinement of 
the central-cell plasma in TMX. Drake, R.P.; Casper, T.A.; 
Clauser, J.F (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Nuclear Fusion ; 21: No. 3, 359- 
364(Mar 1981). 

In the Tandem Mirror Experiment (TMX), the central-cell 
losses provide the warm unconfined plasma necessary to stabilize 
the drift-cyclotron loss-cone instability in the end cells. This places 
a theoretical limit on central-cell confinement, which is expressed 
as a limit on the end-cell to central-cell density ratio. As this densi- 
ty ratio increases in a TMX experiment, large increases of end-cell 
ion-cyclotron-frequency plasma fluctuations are observed. These 
fluctuations cause the central-cell confinement to decrease, in 
agreement with a theoretical model. 


31463 Neoclassical current effects in neutral-beam-heated 
tokamak discharges. Hogan, J.T. (Oak Ridge National Lab., 
TN (USA)). Nuclear Fusion ; 21: No. 3, 365-387(Mar 1981). 

There is a long-standing prediction from neoclassical theory 
that strong contributions to the toroidal current should be driven 
by friction between trapped and passing particles when B/sub pol/ 
exceeds root (R/a) in a tokamak. A number of neutral-beam heating 
experiments can now produce such parameters, and it is of interest 
to calculate the behavior which should occur in this regime to de- 
termine the feasibility of using such a bootstrap current as a steady- 
state tokamak current source. It is found that the neoclassical cur- 
rent should be large enough to reverse the external loop voltage for 
typical experimental parameters (ISX-B, in particular) in cases 
where the total current is fixed and to produce a detectable excess 
of total current above the pre-programmed (demand) value in cases 
where the loop voltage is regulated. Other manifestations of such a 
current should be either: a sharp rise in the central q-value (produc- 
ing a cessation of internal m = 1 and M = 2 MHD activity), with 
an enhancement by two orders of magnitude of ion thermal con- 
ductivity (due to the formation of a hollow current density profile 
and a consequent drop in local values of the poloidal magnetic field 
in the central plasma region), or an enhanced tendency for disrup- 
tion (arising from magnetic reconnection in hollow-profile equilib- 
ria). Since these gross manifestations are absent in a wide range of 
experiments on the Impurity Study Experiment (ISX-B), as report- 
ed earlier, the conclusion is that the neoclassical current, if present, 
can have a value no larger than 25% of its theoretically calculated 
value. Since the neoclassical particle (Ware) pinch is strongly relat- 
ed to the neoclassical current in the theory (Onsager reciprocity), 
the existence of the particle pinch is thus called into question. 


31464 Physics of DT ignition in small fusion 
Kirkpatrick, R.C. (Los Alamos Scientific Lab., NM (USA)); 
Wheeler, J.A. (Texas Univ., Austin (USA)). Nuclear Fusion 
; 21: No. 3, 389-401(Mar 1981). 
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Ignition of sub-milligram fusion targets is critically depend- 
ent on DT temperature, density, radius, radiation temperature, im- 
plosion velocity, and other parameters that characterize the target 
and its implosion. This paper discusses the interplay of such major 
physical processes as bremsstrahlung, Compton scattering, DT 
fusion, hydrodynamics, and thermal conduction during the implo- 
sion and especially near turn-around where the potential for igni- 
tion or failure most critically depends on the small differences be- 
tween large rates of energy loss and gain. The phase plane analysis 
presented here proves to be most advantageous in understanding 
the DT ignition problem. Four examples are discussed in order to 
illustrate the interplay of the various physical processes. 


31465 Ballooning-mode theory of trapped-electron insta- 
bilities in tokamaks. Cheng, C.Z.; Chen, L. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Nuclear Fusion ; 
21: No. 3, 403-408(Mar 1981). 

Employing the ballooning-mode formalism, the two-dimen- 
sional eigenmode equation for trapped-electron instabilities in toka- 
maks is reduced to a one-dimensional integro-differential equation 
along the magnetic field lines and then analysed both analytically 
and numerically. Dominant toroidal coupling effects are due to ion 
magnetic drifts which create quasi-bound states. The trapped-elec- 
tron response can be treated as a perturbation and is found to de- 
stabilize the quasi-bound states. 


31466 Significance of magnetic shielding in the ablation 
of a solid hydrogen pellet in a plasma. Gilliard, R.P.; Kim, 
K. (GE, Cleveland, Ohio). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Plasma Science ; PS-8: 
No. 4, 477-484(Dec 1980). 

A one dimensional model is presented of the time-dependent 
magnetic field configuration in the vicinity of an ablating pellet in 
the plasma. This information is first used to determine the reduction 
in the incident energy flux to the ablation cloud compared with the 
case where there is not bending of field lines. A self-consistent 
model of pellet ablation is then constructed where the magnetic 
field exclusion (rarefaction) is considered to be a quasi-steady state 
process. Finally, the time-dependent aspects of the problem are 
considered, and conclusions are drawn concerning the extent to 
which the magnetic shielding effects can be expected to be impor- 
tant in the ablation cloud dynamics in thermonuclear tokamaks. 17 
refs. 


31467 Prospects for heating tokamaks by parametric 
decay of intense extraordinary mode radiation. Elder, G.B.; 
Perkins, F.W. Jr. (Princeton Plasma Phys Lab, NJ). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Plasma Science ; PS-8: No. 4, 494-502(Dec 1980). 

A wave equation governing the propagation of extraordinary 
mode radiation in a nonuniform plasma is derived, and it is solved 
to provide a quantitative description of its intensity and spatial vari- 
ation. The frequencies and wave vectors that will maximize A, the 
measure of the energy transferred from the extraordinary wave to 
the plasma, are then found, and these results are used to predict the 
necessary power of A's of six. 10 refs. 


31468 Fokker-Planck/transport studies of the Tokamak 
Fusion Test Reactor. Mirin, A.A.; Jassby, D.L. (Lawrence 
Livermore Lab, Calif). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Plasma Science ; PS-8: 
No. 4, 503-511(Dec 1980). 

The performance is investigated of beam-heated DT plasmas 
in the Tokamak Fusion Test Reactor for two generic modes of op- 
eration: mode I, with deuterium beam injection and tritium gas in- 
jection, and with a high wall recycling coefficient; mode II, with 
both deuterium and tritium beam injection, but with no gas or 
pellet injection, and with a low wall recycling coefficient. The 
time-dependent behavior of these plasmas has been analyzed with a 
numerical one-dimensional transport model, coupled with nonlinear 
Fokker-Planck analysis of the injected energetic ions. 23 refs. 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


7002 Fusion Power Plant Technology 


REFER ALSO TO CITATION(S) 30069, 30621, 30914, 30916, 30917, 30980, 
31442, 31451, 31464, 31466 


31469 (ANL/FPP/TM—145) Argonne Plasma Engineer- 
ing Experiment (APEX) Tokamak. Norem, J.H.; Balka, L.J.; 
Kulovitz, E.E.; Magill, S.R.; McGhee, D.G.; Moretti, A.; 
Praeg, W.F. (Argonne National Lab., IL (USA)). Mar 1981. 
Contract W-31-109-ENG-38. 45p. NTIS, PC A03/MF AOl1. 
Order Number DE81028479. 

The Argonne Plasma Engineering Experiment (APEX) To- 
kamak was designed to provide hot plasmas for reactor-relevant ex- 
periments with rf heating (current drive) and plasma wall experi- 
ments, principally in-situ low-Z wall coating and maintenance. The 
device, sized to produce energetic plasmas at minimum cost, is 
small (R = 51 cm, r = 15 cm) but capable of high currents (100 
kA) and long pulse durations (100 ms). A design using an iron cen- 
tral core with no return legs, pure tension tapewound toroidal field 
coils, digital radial position control, and UHV vacuum technology 
was used. Diagnostics include monochrometers, x-ray detectors, 
and a microwave interferometer and radiometer for density and 
temperature measurements. Stable 100 ms shots were produced 
with electron temperatures in the range 500 to 1000 eV. Initial re- 
sults included studies of thermal desorption and recoating of wall 
materials. 


31470 (DOE/DP/70104—T1) Research studies on short 
optical pulse generation for the laser fusion program. Final 
report, 11 January 1976-11 March 1977. Kuizenga, D.J. 
(Stanford Research Inst., Menlo Park, CA (USA)). 30 Mar 
1977. Contract AT03-76DP70104. 22p. NTIS, PC A02/MF 
AOl. 

The development of a simultaneously mode-locked and Q- 
switched Nd:YAG laser is reported. (MOW) 


31471 (DOE/ET/52049—T1) Georgia Institute of Tech- 
nology fusion research program. Final progress report, FY 
1981. Stacey, W.M. Jr. (Georgia Inst. of Tech., Atlanta 
(USA)). Apr 1981. Contract AS05-79ET52049. 6p. NTIS, 
PC A02/MF AO1. Order Number DE81028655. 

A summary of work performed, a listing of persons in- 
volved, and a list of publications in which the work is described in 
detail are included. (MOW) 


31472 (DOE/ET/53061—T1) Study of the high-density 
high-energy plasma-producing methods and physical-property 
measurements and its application for thermonuclear reaction. 
Final report, February 1, 1979-December 31, 1979. (Santa 
Clara Univ., CA (USA). School of Engineering). 29 Apr 
1980. Contract AS03-76ET53061. 72p. NTIS, PC A04/MF 
A01. Order Number DE81026186. 

During this recently concluded contract period, the primary 
work emphasis was shifted to the cooperative programs with other 
laboratories on the deflagration gun plasma injection work. The 
degree of help provided from this lab to other laboratories has 
varied from providing the gun, the associated capacitor banks and 
controls, along with actually running the experiment, to making 
new gun valve assemblies and new capacitor banks, to loaning de- 
flagration guns and power supplies, to providing blueprints of the 
gun and transferring know-how, to modifying existing guns for op- 
eration in the deflagration mode. The experimental results are de- 
scribed in detail. 


31473 (GA-A—16272) Data management in a fusion 
energy research experiment. Glad, A.; Drobnis, D.; McHarg, 
B. (General Atomic Co., San Diego, CA (USA)). Jul 1981. 
Contract AT03-76ETS51011. 33p. NTIS, PC A03/MF AOl1. 
Order Number DE81027932. 

Present-day fusion research requires extensive support for 
the large amount of scientific data generated, bringing about three 
distinct problems computer systems must solve: (1) the processing 
of large amounts of data in very small time frames; (2) the archiv- 
ing, analyzing and managing of the entire data output for the 
project's lifetime; (3) the standardization of data for the exchange of 





70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


information between laboratories. The computer system supporting 
General Atomic’s Doublet III tokamak, a project funded by the 
United States Department of Energy, is the first to encounter and 
address these problems through a system-wide data base structure. 


31474 (GA-A—16422) Superfluid helium bath cooling of 
a tokamak reactor toroidal field coil system. Hsu, Y.H.; Pur- 
cell, J.; Alcorn, J. (General Atomic Co., San Diego, CA 
(USA)). Jul 1981. Contract AT03-76ET51011. 10p. NTIS, 
PC A02/MF AO1. Order Number DE81028341. 

A conceptual design of a FED reactor compatible toroidal 
field (TF) coil system employing NbTi alloy conductor and super- 
fluid helium bath cooling is discussed. In order to achieve 11 tesla, 
NbTi alloy conductor must operate at a temperature below 4.2 K. 
After a year of comparative analytical and experimental studies, 
General Atomic has concluded that He II (superfluid) operation 
may be preferable to subatmospheric, subcooled He I conditions. 
Some of the features of this system are described. 


31475 (GA-A—16430) Process evaluation and character- 
ization of TiC coating on graphite for Doublet III limiters 
and neutral beam armor. Trester, P.W.; Sevier, D.L.; Chin, 
J.; Horner, M.H.; Staley, H.G.; Kaplan, R. (General Atomic 
Co., San Diego, CA (USA)). Aug 1981. Contract AT03- 
76ETS5S1011. 6p. (CONF-810831—18). NTIS, PC A02/MF 
A01. Order Number DE81029070. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

An investigation was conducted to evaluate a thin coating of 
TiC deposited on a graphite substrate by a commercial CVD coat- 
ing process. Microstructural analyses are presented for specimens 
positioned at various locations within the retort during the CVD 
coating runs. Coating requirements for thickness, quality and uni- 
formity were met. These findings provide the data base for produc- 
tion coating graphite neutral-beam armor and limiter tiles for Toka- 


31476 (HEDL—6838) Nuclear data for damage studies 
and FMIT (WHO25/EDK). Johnson, D.L.; mann, F.M. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Jul 1980. Contract AC14-76FF02170. 1lp. NTIS, 
PC A02/MF AO1. Order Number DE81026510. 

Neutron spectra and radiation heating data have been ob- 
tained from preliminary analysis of measurements of the transmis- 
sion of FMIT-like neutrons through thick iron. These data will be 
used to confirm neutron transport calculations used for predictions 
of radiation heating in FMIT test cell walls but will also shed light 
on neutron transport calculations within an experimental test 
matrix. Analysis of measurements of the prompt gamma yield and 
spectra from the thick target Li(d,xy) reaction at 35 MeV shows a 
very small gamma yield of low energy gamma rays. Hence this 
contribution to radiation heating and damage is expected to be 
much smaller than neutron contributions. 


31477 (HEDL—6935) Spectral effects experiments. Pan- 
ayotou, N.F. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1979. Contract AC14-76FF02170. 
2lp. NTIS, PC A02/MF AO1. Order Number DE81027815. 

The objective of this work is to determine the effects of high 
energy neutrons on damage production and evolution, and the rela- 
tionships of these effects to effects produced by fission reactor neu- 
trons. The test facilities and some preliminary measurements are de- 
scribed. (MOW) 


31478 Options for light-ion fusion. Humphries, S. Jr. 
(Sandia Labs., Albuquerque, NM (USA)). Comments on 
i Physics and Controlled Fusion ; 6: No. 1, 45-52(Sep 

With the development of new methods of ion injection and 
the understanding of multistage acceleration and transport of 
beams, the production of intense beams of ions with mass greater 
than that of the proton can be considered for the light-ion inertial- 
confinement fusion approach. It is shown that advantages would be 
associated with the use of ions such as O* in the range of 50 MeV. 
For this case, the demonstration of a beam module with power flux 
appropriate for fusion would not involve great extrapolations 
beyond present experience. 
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31479 (LA-UR—81-1293) CVD techniques applied to 
energy problems. McCreary, W.J.; Carroll, D.W. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 15p. (CONF-810907—1). NTIS, PC A02/MF 
AOl. 

From 8. international conference on chemical vapor deposi- 
tion; Gouvieux, France (15 Sep 1981). 

Some of the applications of chemical vapor deposition in 
energy related programs will be discussed, and coating parameters 
will be described. The coatings to be discussed were made at re- 
duced pressures from the hydrogen reduction of metal fluorides, or 
metal silane and from the pyrolysis of metal carbonyls. 


31480 (LA-UR—81-2140) In situ mechanical-radiation ef- 
fects test capsule for simulating fusion material environments. 
Christensen, K.E.; Bennett, G.A.; Sommer, W.F. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 5p. (CONF-810831—7). NTIS, PC A02/MF AO1. 
Order Number DE81028773. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

Conditions of radiation and simultaneous cyclic stress on ma- 
terials are inherent in advanced energy source designs such as iner- 
tially and magnetically confined controlled thermonuclear reactors. 
A test capsule capable of applying a cyclic stress to test specimens 
while they are being irradiated in the 800-MeV proton beam at the 
Clinton P. Anderson Los Alamos Meson Physics Facility has been 
developed. The design and performance of this device are discussed 
in this report. This machine has facilities for seven pairs of differen- 
tial samples; one sample of a pair receives an applied cyclic stress 
and its companion in an identical flux will be the unstressed con- 
trol. Control of the sample temperature and in situ monitoring of 
sample elongation and load are provided in the design. Results of 
an earlier experiment will be discussed, along with those of prelimi- 
nary bench tests of the redesigned capsule. 


31481 (LA-UR—81-2141) Enhanced energy deposition 
symmetry by hot electron transport. Wilson, D.; Mack, J.; 
Stover, E.; VanHulsteyn, D.; McCall, G.; Hauer, A. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 16p. (CONF-810576—2). NTIS, PC A02/MF 
AO1. Order Number DE8 1028774. 

From Topical conference on symmetry aspects of inertial 
fusion implosions; Washington, DC, USA (27 May 1981). 

High energy electrons produced by resonance absorption 
carry the CO, laser energy absorbed in a laser fusion pellet. The 
symmetrization that can be achieved by lateral transport of the hot 
electrons as they deposit their energy is discussed. A K/sub a/ ex- 
periment shows a surprising symmetrization of energy deposition 
achieved by adding a thin layer of plastic to a copper sphere. Ef- 
forts to numerically model this effect are described. (MOW) 


31482 (LA-UR—81-2161) Displacement cascades in dia- 
tomic materials. Parkin, D.M.; Coulter, C.A. (Los Alamos 
National Lab., NM (USA); Alabama Univ., University 
(USA)). 1981. Contract W-7405-ENG-36. Sp. (CONF- 
810831—8). NTIS, PC A02/MF AOl. Order Number 
DE8 1028777. 

From Fusion reactor materials meeting; Seattle, WA, USA 
(9 Aug 1981). 

A new function, the specified-projectile displacement func- 
tion p/sub ijk/ (E), is introduced to describe displacement cascades 
in polyatomic materials. This function describes the specific colli- 
sion events that produce displacements and hence adds new infor- 
mation not previously available. Calculations of p/sub ijk/ (E) for 
MgO, AkOs and TaO are presented and discussed. Results show 
that the parameters that have the largest effect on displacement col- 
lision events are the PKA energy and the mass ratio of the atom 
types in the material. It is further shown that the microscopic 
nature of the displacement events changes over the entire recoil 
energy range relevant to fusion neutron spectra and that these 
changes are different in materials whose mass ratio is near one than 
in those where it is far from one. 
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31483 (LA-UR—81-2192) Simplified extension of the 
LSI-11 Q-Bus for a high energy laser control application. 
Burczyk, L. (Los Alamos National Lab., NM (USA); 
Nelson and Johnson Engineering, Boulder, CO (USA)). 
1981. Contract W-7405-ENG-36. 7p. (CONF-810623—12). 
NTIS, PC A02/MF A0O1. Order Number DE81027001. 

From 24. midwest symposium on circuits and systems; Albu- 
querque, NM, USA (29 Jun 1981). 

Antares, a large, experimental laser fusion facility under con- 
struction at Los Alamos National Laboratory in New Mexico, is 
controlled by a network of PDP-11 minicomputers and micro- 
processors. The remote nodes of the Antares control network are 
based on an LSI-11/2 microcomputer interfaced to an STD Bus. 
This machine interface or MI forms the intelligent process control- 
ler located directly adjacent to the many diverse laser subsystem 
devices. The STD Bus, linked to the LSI-11/2 microcomputer, 
offers a standardized, cost effective means for the development of 
the specialized interface functions required for the high energy 
laser environment. 


31484 (LA-UR—81-2193) Fiber optic analog and timing 
monitoring system for the antares laser fusion program. 
Longmire, J.L.; Thuot, M.E. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 5p. (CONF- 
810810—12). NTIS, PC A02/MF A0Ol. Order Number 
DE8 1028799. 

From SPIE international symposium; San Diego, CA, USA 
(24 Aug 1981). 

The development and use of two optical fiber systems for 
the Antares 40 kJ COs laser is described. In the Antares power am- 
plifier, electron guns produce a discharge-sustaining B kA beam of 
500 kV electrons. Eight 300 kJ, 3 us Marx pulsers provide a direct 
electrical pumping discharge through the laser gas. The electro- 
optic systems developed allow the measurement of pulsed analog 
waveforms and trigger timing information within the laser and 
power systems by a computer based control and data acquisition 
network. 


31485 (LA-UR—81-2204) Calorimetry at 10.6 jm using 
organic volume absorbers. Sollid, J.E.; Bjork, C.W. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 9p. (CONF-810429—37). NTIS, PC A02/MF 
A01. Order Number DE81028739. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

, Copper-Kapton laminate foils will be utilized as isoperibol 
calorimeters for pulsed energy measurements at Antares with aper- 
tures up to 1.5 m. These are volume absorbing calorimeters in 
which the radiation is absorbed in a layer tens of wavelengths 
thick, thereby reducing surface temperature and increasing damage 
threshold as compared to surface absorbing calorimeters. Kapton 
was chosen for its high absorption coefficient, 330 cm™! at P(20) in 
the 10 xm band of COn, and its useful short pulse damage thresh- 
old, 2.8 J/cem*. The copper backing integrates the absorbed heat 
pulse. The resultant temperature pulse is sensed by Type E thermo- 
couples (chromel-constantan) soldered to the copper. Time vs volt- 
age traces of the thermocouples can then be analyzed to obtain the 
energy absorbed. Calorimeters can be fabricated to virtually any 
size or shape, using photo-lithographic techniques. Utilizing single 
elements or several in a thermopile further expands the versatility 
of this technique. 


31486 (LA-UR—81-2263) Rayleigh-Taylor stability for a 
shock wave-density discontinuity interaction. Fraley, G.S. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 32p. (CONF-810576—3). NTIS, PC A03/ 
MF AOl1. Order Number DE81028707. 

From Topical conference on symmetry aspects of inertial 
fusion implosions; Washington, DC, USA (27 May 1981). 

Shells in inertial fusion targets are typically accelerated and 
decelerated by two or three shocks followed by continuous accel- 
eration. The analytic solution for perturbation growth of a shock 
wave striking a density discontinuity in an inviscid fluid is investi- 
gated. The Laplace transform of the solution results in a functional 
equation, which has a simple solution for weak shock waves. The 
solution for strong shock waves may be given by a power series. It 
is assumed that the equation of state is given by a gamma law. The 
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four independent parameters of the solution are the gamma values 
on each side of the material interface, the density ratio at the inter- 
face, and the shock strength. The asymptotic behavior (for large 
distances and times) of the perturbation velocity is given. For 
strong shocks the decay of the perturbation away from the inter- 
face is much weaker than the exponential decay of an incompress- 
ible fluid. The asymptotic value is given by a constant term and a 
number of slowly decaying discreet frequencies. The number of fre- 
quencies is roughly proportional to the logarithm of the density dis- 
continuity divided by that of the shock strength. The asymptotic 
velocity at the interface is tabulated for representative values of the 
independent parameters. For weak shocks the solution is compared 
with results for an incompressible fluid. The range of density ratios 
with possible zero asymptotic velocities is given. 


31487 (PPPL—1824) Cool, high-density regime for poloi- 
dal divertors. Petravic, M.; Post, D.; Heifetz, D.; Schmidt, J. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Aug 
1981. Contract AC02-76CH03073. 14p. NTIS, PC A02/MF 
A011. Order Number DE81028796. 

Calculations have been performed which demonstrate the 
possibility of operating poloidal divertors at high densities and low 
temperatures. This operating regime is caused primarily by ioniza- 
tion of recycling neutral gas near the divertor neutralizer plate 
which amplifies the input particle flux thereby raising the plasma 
density and lowering the plasma temperature. Low temperature, 
high density operation of poloidal divertors would ease the design 
requirements for future large tokamaks such as INTOR or FED by 
reducing the erosion rate in the divertor and reducing the neutral 
density and the associated charge exchange erosion near the main 
plasma. This regime may have already been observed on several di- 
vertor and limiter experiments. 


31488 (PPPL—1825) Preliminary particle scoop limiter 
measurements in PDX. Jacobsen, R. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Aug 1981. Contract AC02- 
76CH03073. 14p. NTIS, PC A02/MF AO1. Order Number 
DE81028795. 

A plasma edge particle scoop limiter has been installed on 
the equator of the Princeton Divertor Experiment (PDX), a large 
tokamak. The scoop limiter is unique in that it is designed such that 
the plasma plugs the entrance throat thereby impeding the return 
flow of neutralized gas to the discharge. Neutral gas pressures of 
the order of 50 microns were measured inside the scoop. The pres- 
sure dependence on electron density in the scrapeoff plasma at the 
throat entrance was stronger than linear. 


31489 (PPPL—1827) Low-aspect-ratio torsatron for high- 
beta toroidal confinement. Sheffield, G.V.; Furth, H.P. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Aug 1981. 
Contract AC02-76CH03073. 15p. NTIS, PC A02/MF AOl. 
Order Number DE81025883. 

A new type of torsatron configuration is characterized by: 
(1) flux-surface symmetry compatible with high-beta optimization 
of a tokamak-torsatron hybrid, and (2) unentangled coil topology. 


31490 (SAND—81-0958) Laser research and applications. 
Semiannual report, October 1980-March 1981. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1981. Contract 
AC04-76DP00789. 44p. NTIS, PC A03/MF AOl. Order 
Number DE81026456. 

Research progress during this period is given for each of the 
following topics: (1) rare-gas halogen laser program; (2) laser-trig- 
gered switches; (3) laser-controlled ionization front accelerator; (4) 
lasers for combustion research; (5) 10-~m interferometer for elec- 
tron density measurements; (6) Q-switched and free-running stable 
pulse 1.06 ym laser; (7) Raman spectroscopy; (8) multiphoton ion- 
ization; (9) chemical vapor deposition and plasma etching; (10) 
laser-desorption mass spectrometry; (11) collision broadening and 
shift of the K 4p-ns and 4p-nd lines by Ar, (12) chemically pumped 
iodine laser; (13) laser-induced chemical reactions; (14) photolytic 
pumping of a laser by a moving, hot plasma; (15) laser-based sur- 
face spectroscopy; (16) laser-generated low-density channels; (17) 
radiation-driven density waves in optically pumped gas lasers; (18) 
propagation of an annular laser beam; (19) theoretical modeling of 
the chemical vapor deposition process; (20) charge exchange cross 
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sections for C®* -H collisions; (21) the stopping power of gold ions 
for protons; (22) electron ionization cross sections of low-Z ions; 
(23) electron shielding effects on fusion cross sections and (24) radi- 
ation efficiencies from imploding liners. (MOW) 


31491 (UCID—19085) Solution of single linear tridia- 
gonal systems and vectorization of the ICCG algorithm on the 
Cray 1. Kershaw, D.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 25 Jun 1981. 3lp. NTIS, PC 
A03/MF AO1. Order Number DE81025461. 

The numerical algorithms used to solve the physics equation 
in codes which model laser fusion are examined, it is found that a 
large number of subroutines require the solution of tridiagonal 
linear systems of equations. One dimensional radiation transport, 
thermal and suprathermal electron transport, ion thermal conduc- 
tion, charged particle and neutron transport, all require the solution 
of tridiagonal systems of equations. The standard algorithm that has 
been used in the past on CDC 7600's will not vectorize and so 
cannot take advantage of the large speed increases possible on the 
Cray-1 through vectorization. There is however, an alternate algo- 
rithm for solving tridiagonal systems, called cyclic reduction, 
which allows for vectorization, and which is optimal for the Cray- 
1. Software based on this algorithm is now being used in LASNEX 
to solve tridiagonal linear systems in the subroutines mentioned 
above. The new algorithm runs as much as five times faster than 
the standard algorithm on the Cray-1. The ICCG method is being 
used to solve the diffusion equation with a nine-point coupling 
scheme on the CDC 7600. In going from the CDC 7600 to the 
Cray-1, a large part of the algorithm consists of solving tridiagonal 
linear systems on each L line of the Lagrangian mesh in a manner 
which is not vectorizable. An alternate ICCG algorithm for the 
Cray-1 was developed which utilizes a block form of the cyclic re- 
duction algorithm. This new algorithm allows full vectorization and 
runs as much as five times faster than the old algorithm on the 
Cray-1. It is now being used in Cray LASNEX to solve the two- 
dimensional diffusion equation in all the physics subroutines men- 
tioned above. 


31492 (UCID—19086) Beam propagation in the frequen- 
cy-converted subsystems of Nova and Novette. Hunt, J.; Sim- 


mons, W.; Speck, R.; Warren, W.; Eimerl, D. (Lawrence 
Livermore National Lab., CA (USA)). 7 Jul 1981. Contract 
W-7405-ENG-48. 36p. NTIS, PC A03/MF AOl. Order 
Number DE81028253. 

An analysis of beam propagation for the frequency convert- 
ed Nova/Novette systems is given and self-focusing effects are re- 
viewed. It is shown that the nonlinear growth of beam modulation 
produced by self-focusing is proportional 1/2 exp B where B is the 
intensity dependent phase retardation (measured in radians) accu- 
mulated by the beam. This exponential growth of beam modulation 
in the baseline frequency conversion/focusing optical train limits 
the system performance for short pulse (tau < 2 ns), one third 
micron operation. One micron and one-half micron performance 
are limited more by the one micron drive available to frequency 
conversion KDP array than self-focusing. 


31493 (UCRL—85137) Inertial fusion and energy produc- 
tion. Holzrichter, J.F. (Lawrence Livermore National Lab., 
CA (USA)). 13 Nov 1980. Contract W-7405-ENG-48. 39p. 
(CONF-8011100—1). NTIS, PC A03/MF AOl. Order 
Number DE81026590. 

From International scientific forum on geopolitics of energy; 
Ft Lauderdale, FL, USA (13 Nov 1980). 

Portions of document are illegible. 

The basic aspects of laser fusion are described. The present 
status of laser fusion is reviewed. (MOW) 


31494 (UCRL—85580) MFTF magnet cryogenics. Van- 
Sant, J.H. (Lawrence Livermore National Lab., CA 
(USA)). Jul 1981. Contract W-7405-ENG-48. 9p. (CONF- 
810835—1). NTIS, PC A02/MF AOl. Order Number 
DE81027491. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

The prime requirement of the cryogenics of the magnets is 
to assure a superconducting state for the magnet coils, a large task 
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considering their enormous size. The following presentation ad- 
dresses the principal topics that have been considered in this cryo- 
genic design. 


31495 (UCRL—86087) Applications of intelligent-mea- 
surement systems in controlled-fusion research. Owen, E.W.; 
Shimer, D.W.; Lindquist, W.B.; Peterson, R.L.; Wyman, 
R.H. (Lawrence Livermore National Lab., CA (USA)). 22 
Jun 1981. Contract W-7405-ENG-48. 30p. (CONF-810929— 
1). NTIS, PC A03/MF AO1. Order Number DE81026598. 

From International measurement confederation conference; 
Dubrovnik, Yugoslavia (28 Sep 1981). 

The paper describes the control and instrumentation for the 
Mirror Fusion Test Facility at the Lawrence Livermore National 
Laboratory, California, USA. This large-scale scientific experiment 
in controlled thermonuclear fusion, which is currently being ex- 
panded, originally had 3000 devices to control and 7000 sensors to 
monitor. A hierarchical computer control system, is used with nine 
minicomputers forming the supervisory system. There are approxi- 
mately 55 local control and instrumentation microcomputers. In ad- 
dition, each device has its own monitoring equipment, which in 
some cases consists of a small computer. After describing the over- 
all system a more detailed account is given of the contro! and in- 
strumentation for two large superconducting magnets. 


31496 (WFPS-TMS—80-012) Conceptual design of a 
commercial tokamak hybrid reactor (CTHR). Final report. 
termi mtn Electric Corp., Pittsburgh, PA (USA). 
Fusion Power Systems Dept.). Dec 1980. Contract AC02- 
77ET52043. 286p. NTIS, PC A13/MF AOl. Order Number 
DE81028375. 

This design was developed as a first generation commercial 
plant for the production of fissile fuel to support a significant 
number of client Light Water Reactor (LWR) plants. The study 
has been carried out in sufficient depth to indicate no insurmount- 
able technical problems exist, assuming the physics of the fusion 
driver is verified, and has provided a basis for deriving cost esti- 
mates of the hybrid plant as well as estimates of the hybrid/LWR 
symbiotic system busbar electricity costs. This energy system has 
the potential to be optimized such that the net cost of electricity 
becomes competitive with conventional LWR plants as the price of 
UsOs exceeds $100 per pound. 


31497 Investigation of shell stability in imploding cylin- 
drical targets. Sweeney, M.A.; Perry, F.C. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
Applied Physics ; 52: No. 7, 4487-4502(Jul 1981). 

As part of a program to determine the feasibility of inertial 
confinement fusion (ICF), the physics of implosion stability is being 
studied. Ablatively-driven double-shell cylinders with and without 
initial periodic perturbations on the outer edge of the pusher were 
imploded using a single electron beam. Four-pulse holographic sha- 
dowgraphy yielded spatially and temporaliy resolved images of the 
implosions. The experiments are in a regime where fluidlike behav- 
ior is expected to dominate. A comparison of experimental data on 
the free-surface motion with two-dimensional, planar-geometry nu- 
merical calculations which include materials effects indicates shock- 
accelerated unstable growth of fabrication irregularities at the per- 
turbed material interface. Peak pressures of 0.26 TPa (2.6 Mbars) 
are inferred in the high-density pusher material. Both the experi- 
ment and the calculation show a decrease in the amplitude of the 
free-surface perturbations at late time. In the experiment this de- 
crease in amplitude begins earlier and the amount of the decrease is 
larger because of the enhanced interaction of adjacent perturbations 
due to convergence. The complex nonlinear development of both 
intentional and nonintentional target perturbations are demonstrated 
in the experiments. 


31498 Start-up of the reversed-field pinch in an adiabatic 
manner. Carmana, E.J. (Los Alamos Scientific Lab., NM 
(USA)). Nuclear Fusion ; 21: No. 3, 408-412(Mar 1981). 

The equations describing the purely adiabatic formation of 
the reversed-field pinch are solved. This method of formation, in 
principle, remedies the problem of flux consumption during the 
start-up phase of this device. Also discussed is the effect of resistiv- 
ity on this ideal model. 
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31499 Nonlinear plasma dynamics at high intensity laser 
interaction. Miley, G.H.; Hora, H. (Univ of Ill, Urbana). 
IEEE (Institute of Electrical and Electronics Engineers) 
0 on Plasma Science ; PS-8: No. 4, 468-476(Dec 

Some aspects of progress in laser fusion are briefly reviewed 
which indicate that experiments are on the threshold of entering a 
regime where nonlinear dynamics will become important. Recent 
studies of the general nonlinear force that include additional non- 
ponderomotive terms are reviewed. Computer calculations that 
provide a detailed knowledge of the transfer of optical energy into 
a plasma corona by nonlinear forces are then described. Two key 
regimes are observed: 1) early production of fast moving cold 
blocks of plasma followed by 2) a decay of the corona where the 
plasma velocity obeys a Kortweg-de-Vries equation. 54 refs. 


31500 Detection of a normal zone in inductively coupled 
superconducting coils. Owen, E.W. (Univ of Calif, Davis). 
IEEE (Institute of Electrical and Electronics Engineers) 
=_— on Magnetics ; MAG-16: No. 5, 1289-1294(Sep 
1980). 

A method is described for the electrical detection of a 
normal zone in inductively coupled superconducting coils. Meas- 
urements are made with two kinds of bridges: mutual inductance 
and self-inductance bridges. The bridge outputs are combined with 
other measured voltages to form a detector that can be realized 
with either analog circuits or a computer algorithm. The detection 
of a normal zone in a pair of coupled coils, each with taps, is dis- 
cussed. It is shown that the method applied to a pair of coils when 
one has no taps and to a pair when one coil is superconducting and 
the other is not. The method is extended to a number of coils. A 
technique for balancing the bridges at near the operating currents 
of the coils is outlined. 8 refs. 


31501 Natural circulation in fusion reactor blankets. 
Gierszewski, P.J.; Mikic, B.; Todreas, N.E. (MIT, Cam- 
bridge, Mass). American Society of Mechanical Engineers, 
[Paper] ; No. 80-HT-69, 1-7(Jul 1980). 

The relative importance of natural circulation and heat con- 
duction as heat transfer mechanisms in lithium, sodium and flibe is 
investigated for a range of magnetic field strengths of interest in 
fusion reactor blankets. The calculations are based on an order-of- 
magnitude simplification of the fluid equations, and a modified ver- 
sion of the fission reactor thermal-hydraulic code THERMIT. Pre- 
liminary calculations suggest the possibility of a simple flibe blanket 
module with cooling only along the module boundaries. 16 refs. 


31502 First wall thermal hydraulic models for fusion 
blankets. Fillo, J.A. (Brookhaven Natl Lab, Upton, NY). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
HT-51, 1-8(Jul 1980). 

Subject to normal and off-normal reactor conditions, thermal 
hydraulic models of first walls, e.g., a thermal mass barrier, a tubu- 
lar shield, and a radiating liner are reviewed. Transient and steady- 
state conditions are considered. Dominant modes of heat transfer 
are conduction, convection, and thermal radiation. 20 refs. 


31503 Heat transfer in inertial confinement fusion reac- 
tor systems. Hovingh, J. (Lawrence Livermore Lab, Calif). 
American Society of Mechanical Engineers, [Paper] ; No. 80- 
HT-63, 1-7(Jul 1980). 

The short time and deposition distance for the energy from 
inertial fusion products results in local peak power densities on the 
order of 10/sup 18/ watts/m/sup 3/. This paper presents an over- 
view of the various inertial fusion reactor designs which attempt to 
reduce these peak power intensities and describes the heat transfer 
considerations for each design. 32 refs. 


31504 Heat transfer phenomena in gas protected particle 
beam fusion reactor cavities. Abdel-Khalik, S.I.; Moses, 
G.A.; Peterson, R.R. (Univ of Wis, Madison). American So- 
ciety of Mechanical Engineers, [Paper] ; No. 80-HT-64, 1- 
7(Jul 1980). 

The behavior of the fireball produced in particle beam fusion 
reactor cavities as the cavity gas near the target absorbs the X-rays 
and ionic debris emanating from the microexplosion is examined. 
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Thermal response of the first wall to the radiative heat flux from 
the gas is examined parametrically. Criteria for the suitability of dif- 
ferent cavity fill gases based on their ability to protect the first wall 
from excessive surface heating and ablation are discussed. 9 refs. 


31505 Production of H™ and D™ by backscattering from 
surfaces. Schneider, P.J. (Univ. of California, Berkeley); 
Graham, W.G.; Pyle, R.V.; Stearns, J.W. Institute of Physics, 
Conference Series ; No. 54, 171-176(1980). 

High-energy (> 200 keV D®) neutral beam systems for 
fusion experiments may use negative ion sources in which positive 
hydrogen ions from a surrounding dense plasma bombard an elec- 
trode with a low workfunction, some of them being reflected as 
negative ions (Ehlers and Leung 1979). In an attempt to understand 
the mechanism of surface production, we have measured the backs- 
cattered H™ and D~ yields in two separate experiments at low and 
intermediate incident energies. In the low-energy experiment, a hot 
tungsten tube furnace was used to bombard a molybdenum surface 
with a flux of low-energy hydrogen atoms. As the surface work- 
function was reduced by evaporating Cs onto the target, a small 
portion (10~°) of the incident hydrogen atoms was observed as 
backscattered negative ions. In the intermediate energy experiment, 
H™ and D~ yields were measured for 0.15 to 4 keV/nucleus He*, 
Hs*, D2*, and Ds* bombarding clean targets of Cs, Rb, K, Na and 
Li. For each taget, the D™ and H™ yields exhibited maxima at inci- 
dent energies between 300 and 1200 eV/nucleus and always at a 
lower incident energy for H than for D on a given target. Both the 
H™ and D™ yields decreased, at any given incident energy, in going 
from Cs to Li in the order given above. These results are consistent 
with theoretical treatments. 


31506 Generalized analysis of thermal and mechanical 
loads in inertial confinement reactors. Kramer, J.M. (Ar- 
gonne National Lab., IL); Meek, C.C.; Predebon, W.W. 
Journal of Thermal Stresses ; 3: 537-549(1980). 

An analysis of thermal and mechanical loads acting on an in- 
ertial confinement fusion (or fusion/fission) reactor is presented. It 
is shown that, as a result of the pulsed mode of operation, quasi- 
steady-state temperatures and stresses can be separated into static 
and dynamic components. Numerical results are presented for a 
specific design of a spherical fusion/fission reactor with a lithium- 
wetted wall. For the purpose of scaling, materials selection, and fa- 
tigue damage assessment, approximate formulas for temperatures 
and stresses are also given. 
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31507 (DOE/CS/20012—T8) Engineering operations 
management. (Engineering Supervision Co., Los Angeles, 
CA (USA)). Sep 1976. Contract AC03-76CS20012. SOp. 
NTIS, PC A03/MF AO1. Order Number DE81022871. 

The Engineering Operations Management (EOM) system de- 
veloped by the Engineering Supervision Co. details and integrates 
the technical requirements, schedules, and budgeted costs of re- 
search programs. The EOM system begins with the contractual re- 
quirements and the associated Statement of Work (SOW). From the 
contractual requirements, the specific tasks to be performed are de- 
fined in ever-greater detail down to (if needed) the individual 
person and to his man-hour requirements per specific task. In use, 
this permits a continuous comparison of planned performance to 
actual performance to the level of detail necessary, permitting 
quick and early flagging of problem areas and facilitating appropri- 
ate management action to forestall crisis. This is accomplished by 
quantitative comparison of planned versus actual costs and graphi- 
cal comparison of the planned versus actual schedules by a techni- 
cally competent Project Manager in charge of the project. The 
EOM is a flexible, systems-oriented Project Management and Con- 
trol system. Management visibility - and, therefore, potential con- 
trol - is variable, permitting a degree of control as required by each 
project and/or status of the company. (LCL) 
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31508 (DOE/SF/90459—T1) Systems approach to divi- 
sional planning: a presentation by the Division of Conserva- 
tion Research and Technology to the Assistant Administrator 
for Conservation, ERDA. (TRW, Inc., McLean, VA (USA). 
Energy Systems Group; Energy Research and Development 
Administration, San Francisco, CA (USA). San Francisco 
Operations Office). Aug 1977. Contract AT03-76SF90459. 
24p. NTIS, PC A02/MF AO1. Order Number DE81025747. 

Visual aids prepared for a presentation on a systems ap- 
proach to Conservation Research and Technology divisional plan- 
ning are shown and discussed. Specifically, a Documentation Data 
Flow Chart, called the N? Chart, shows input/output relationships 
among planning documents and the calls that generate those docu- 
ments. It also shows how information moves through the govern- 
ment from the lowest level to the highest, and how guidance moves 
in the opposite direction. The Annual Planning Activity Schedule, 
or 13-Month Chart, shows more than the previous chart when each 
document is prepared, how it moves through consolidation steps, 
and what planning time-frame is addressed in each planning docu- 
ment. An analysis of what kinds of information went into each doc- 
ument is represented by the Information Element Matrix. The writ- 
ing of the Branch Plan Specification is described and a project pro- 
cedure of deciding which projects ought to go into a Branch Plan 
are explained. Changes in specifications and benefits of the Branch 
Plan are indicated. (MCW) 


31509 (UCRL—52000-81-7) LLNL 1981: technical hori- 
zons. (Lawrence Livermore National Lab., CA (USA)). Jul 
1981. Contract W-7405-ENG-48. 49p. NTIS, PC A03/MF 
A01. Order Number DE81028265. 

Research programs at LLNL for 1981 are described in broad 
terms. In his annual State of the Laboratory address, Director 
Roger Batzel projected a $481 million operating budget for fiscal 
year 1982, up nearly 13% from last year. In projects for the De- 
partment of Energy and the Department of Defense, the Labora- 
tory applies its technical facilities and capabilities to nuclear weap- 
ons design and development and other areas of defense research 
that include inertial confinement fusion, nonnuclear ordnances, and 
particle-beam technology. LLNL is also applying its unique experi- 
ence and capabilities to a variety of projects that will help the 
nation meet its energy needs in an environmentally acceptable 
manner. A sampling of recent achievements by LLNL support or- 
ganizations indicates their diversity. (GHT) 


31510 Coping with fluctuating demand for professional 
staff: a prescription and examples. Lorber, H.W. (Los 
Alamos Scientific Lab., NM). Interfaces ; 9: No. 5, 81- 
89(Nov 1979). 

Since professionals tend to be highly paid and slow to re- 
cruit and train, the professional staffing problem is nontrivial, vexa- 
tious, and persistent. Predictions help littlke when changes in 
demand are unforeseeable, but two practical planning policies tend 
to make serious miscalculations unlikely. Dynamic-simulation ex- 
periments on an actual technical-service company show that the so- 
lution is simply to (1) be generous with overtime in response to 
backlog, and (2) hire or fire in a timely manner, but sparingly. A 
simple verbal analysis, comparison with actual data, and an applica- 
tion to a manufacturing firm support the above results. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 29955, 30076, 31262, 31382, 31427, 31440 


31511 (DOE/ER/10473—2) Data-flow computer archi- 
tecture. Annual technical progress report, July 1, 1980-June 
30, 1981. Dennis, J.B. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Lab. for Computer Science). 1981. Contract 
AC02-79ER10473. 7p. NTIS, PC A02/MF AOl. Order 
Number DE8 1028310. 

Research is reviewed in these areas: data flow source lan- 
guage; construction of an engineering model; program translation; 
data structures; architecture description and simulation; and specifi- 
cation of a full-scale data flow processor. (GHT) 
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31512 (DOE/ER/70019—T2) Myopia, cornucopia, and 
utopia. Bellman, R. (University of Southern California, Los 
Angeles (USA)). 7 Oct 1970. Contract AT03-76ER70019. 
8p. NTIS, PC A02/MF AOl1. Order Number DE81026103. 


31513 (DOE/ER/70019—T10) Addition chains. Kato, H. 
(University of Southern California, Los Angeles (USA). 
Dept. of Electrical Engineering). Jan 1970. Contract ATO3- 
76ER70019. 72p. NTIS, PC A04/MF AOl1. Order Number 
DE8 1026127. 

An addition chain is a sequence of positive integers which 
provides an optimal procedure for obtaining a power of an associ- 
ative operator. The determination of shortest addition chains is an 
unsolved problem in mathematics. A great deal of effort has been 
devoted to it. The emphasis in this dissertation is upon deriving fea- 
sible algorithms for finding suboptimal chains. This became an area 
of great interest with the invention of highspeed digital computers. 
Various methods are described and compared in this disseration 
with respect to both memory requirement and computation time. 
Fibonacci sequences and binary sequences are studied together with 
several variations. Extensive use of the computer is also made to 
assist the theoretical work. Power raising operations form a signifi- 
cant fraction of algorithmic function of a digital machine. Not only 
are direct application of the results to power raising algorithms 
given but also some associated uses of the idea are discussed in this 
dissertation. Some generalizations of an addition chain are briefly 
mentioned; a multidimensional case, a complementary method and a 
three-register case. 


31514 (DOE/ER/70019—T14) Initial-value problems in 
potential theory. Angel, E.; Jain, A.; Kalaba, R. (University 
of Southern California, Los Angeles (USA). Dept. of Elec- 
trical Engineering). Apr 1970. Contract AT03-76ER70019. 
15p. NTIS, PC A02/MF AOl1. Order Number DE81025717. 

Potential theory characteristically leads to partial differential 
equations under boundary conditions. It is shown that these bound- 
ary value problems can be converted directly into equivalent initial 
value problems. These initial value problems are shown to lead to a 
number of standard and nonstandard numerical procedures. 


31515 (DOE/ER/70019—T15) Bounds for approximate 
solutions to the operator differential equation Y(t) = 
M(t)Y(t); applications to Magnus expansion and _ to 
ii[1+f(t)]u = 0. Wilcox, R. (University of Southern Califor- 
nia, Los Angeles (USA). Dept. of Electrical Engineering). 
Mar 1970. Contract AT03-76ER70019. 33p. NTIS, PC A03/ 
MF AOl1. Order Number DE81025718. 


31516 (DOE/ER/70019—T16) Norbert Wiener prize ac- 
ceptance speech. Bellman, R. (University of Southern Cali- 
fornia, Los Angeles (USA)). Sep 1970. Contract AT03- 
76ER70019. 7p. NTIS, PC A02/MF AOl. Order Number 
DE8 1026102. 


31517 (DOE/EV/04733—T1, pp 35-42) Proximity func- 
tion for “Co, A calculation based on variance results. Zaider, 
M. Jul 1981. NTIS, PC Al4/MF AOl1. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1980-September 30, 1981. 

The calculation of the proximity function, using two algo- 
rithms described previously, for a set of experimental data for 
Cobalt 60 is presented. This calculation requires that a smooth 
functional fit be provided for the experimental data. As with any 
functional pit to experimental data a certain bias is introduced de- 
pending on the particular analytical expression chosen. To achieve 
the least biased analytical representation of the data, a general 
smoothing procedure, based on a B-spline fit, is applied and de- 
scribed. The variance data are also analyzed using this technique, 
(KRM) 


31518 (LA-UR—81-2052) Application of computer voice 
input/output. Ford, W.; Shirk, D.G. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 7p. 
(CONF-810706—27). NTIS, PC A0O2/MF AOl. Order 
Number DE8 1028769. 
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From Institute of Nuclear Materials Management confer- 
ence; San Francisco, CA, USA (13 Jul 1981). 

The advent of microprocessors and other large-scale integra- 
tion (LSI) circuits is making voice input and output for computers 
and instruments practical; specialized LSI chips for speech process- 
ing are appearing on the market. Voice can be used to input data or 
to issue instrument commands; this allows the operator to engage in 
other tasks, move about, and to use standard data entry systems. 
Voice synthesizers can generate audible, easily understood instruc- 
tions. Using voice characteristics, a control system can verify 
speaker identity for security purposes. Two simple voice-controlled 
systems have been designed at Los Alamos for nuclear safeguards 
applicaations. Each can easily be expanded as time allows. The first 
system is for instrument control that accepts voice commands and 
issues audible operator prompts. The second system is for access 
control. The speaker’s voice is used to verify his identity and to ac- 
tuate external devices. 


31519 (LA-UR—81-2265) PLOT2K: a graphics interface 
to System 2000. Creel, L. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 7p. (CONF- 
810930—1). NTIS, PC A02/MF AOl. Order Number 
DE8 1028706. 

From ASTUTE conference; New Orleans, LA, USA (Sep 
1981). 

PLOT2K is an interactive graphics interface to the System 
2000 data base management system. It runs on a CDC 6600 com- 
puter with an NOS or NOS/BE operating system. The graphics 
package used is DISSPLA. PLOT2K will generate bar chart histo- 
grams, pie charts, or x-y point plots and will access any System 
2000 data base. 


31520 (ORNL/CSD—83) Moment (Vbi, bz) techniques. 
Bowman, K.O.; Shenton, L.R. (Oak Ridge National Lab., 
TN (USA)). Aug 1981. Contract W-7405-ENG-26. 70p. 
NTIS, PC A04/MF AO1. Order Number DE81029100. 
Topics covered include normal distribution; non-normal sam- 
pling; moments of sample momets; the correlation between Vbi 


and be; simultaneous behavior of Vb; and bz; a bivariate model; and 
experimental samples. (GHT) 


31521 (SAND—81-0630) UGRAPH user's’ manual. 
Grady, L.M.; Chapman, L.D. (Sandia National Labs., Albu- 
querque, NM (USA)). Jul 1981. Contract AC04-76DP00789. 
65p. NTIS, PC A04/MF A0O1. Order Number DE81028188. 

The use of a FORTRAN program entitled UGRAPH is de- 
scribed which permits the user to input lines of text in an interac- 
tive fashion and converts this input to drawn text on the screen of a 
Tektronix terminal. UGRAPH utilizes the DISSPLA graphics sub- 
routines and permits a variety of character and alphabet styles. The 
in-line instruction capabilities of DISSPLA are also available. 
UGRAPH allows the user to create, modify, recall, save, or delete 
viewgraphs from the user's file space on the CDC 6600 time-shar- 
ing system. The major advantage of UGRAPH lies in its ease of 
utilization through the interactive mode. 


31522 (UCID—19166) Decentralized stochastic control 
and estimation. Krtolica, R.; Siljak, D.D. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Jul 1981. Contract W- 
7405S-ENG-48. 40p. NTIS, PC A03/MF AOl. Order 
Number DE81028491. 

This report discusses a technique to design state estimators 
for large dynamic systems. A decentralized procedure based on a 
piece by piece construction using local subsystems to develop the 
overall estimator/controller is discussed. Results are applicable to 
the control and state estimation problems. 


31523 (UCLA—10P14-122) Algebraic properties of oper- 
ator precedence languages. Crespi-Reghizzi, S.; Martin, D.F. 
(California Univ., Los Angeles (USA). Dept. of Computer 
Science; Politecnico di Milano (Italy). Ist. di Elettrontecnica 
ed Elettronica). Sep 1973. Contract AT03-76SF80073. 54p. 
NTIS, PC A04/MF AOl1. 

This paper presents new results on the algebraic ordering 
properties of operator precedence grammars and languages. This 
work was motivated by, and applied to, the mechanical acquisition 
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and inference of operator precedence grammars. The primary lin- 
guistic data upon which the grammatic inference algorithm oper- 
ates consists of example sentences, example nonsentences, and struc- 
tural descriptions of example sentences. The inference algorithm, 
based upon the algebraic properties discussed herein, constructs an 
operator precedence grammar which generates the largest language 
consistent with the primary linguistic data. Such grammars, called 
free grammars, constitute a special subclass of operator precedence 
grammars. A new normal form of operator precedence grammar, 
called homogeneous, is defined. Homogeneous grammars enable op- 
erator precedence grammars to be ordered according to their weak 
generative power. It is shown that operator precedence languages 
corresponding to a given precedence matrix form a Boolean alge- 
bra. 


31524 (JPRS—78791) East Europe report: Scientific af- 
fairs, No. 711. (Joint Publications Research Service, Arling- 
ton, VA (USA)). 19 Aug 1981. Translation of various arti- 
cles. 61p. NTIS. Order Number DE81904053. 

Topics covered include: a brief review of the activities of 
the Institute of Nuclear Physics in Albania; the status of computer 
development; cooperation in computer applications to research; and 
abstracts in electronics and electrical engineering. (GHT) 


31525 Analysis of a cylindrical shell vibrating in a cylin- 
drical fluid region. Chung, H.; Turula, P.; Mulcahy, T.M.; 
Jendrezejczyk, J.A. (Argonne National Lab., IL (USA). 
Components Technology Div.). Nuclear Engineering and 
Design ; 63: No. 1, 109-120(Jan 1981). 

Analytical and experimental methods are presented for eval- 
uating the vibration characteristics of cylindrical shells such as the 
thermal liner of the Fast Flux Test Facility (FFTF) reactor vessel. 
The NASTRAN computer program is used to calculate the natural 
frequencies, mode shapes, and response to a harmonic loading of a 
thin, circular cylindrical shell situated inside a fluid-filled rigid cir- 
cular cylinder. Solutions in a vacuum are verified with an exact so- 
lution method and the SAP IV computer code. Comparisons be- 
tween analysis and experiment are made, and the accuracy and util- 
ity of the fluid-solid interaction package of NASTRAN is assessed. 


31526 Methodology for design of digital systems: sup- 
ported by SARA at the age of one. Estrin, G. (Univ. of Cali- 
fornia, Los Angeles). Contract BY-76-S-03-0034. AFIPS 
(American Federation of Information Processing Societies), 
Conference Proceedings ; 81: No. 116, vp(1978). 

Efforts toward computer-aided design of computers are de- 
scribed. A design methodology is discussed first. It can be charac- 
terized as requirement-driven and supportive of self-documenting 
design of modular, concurrent, hardware, and software systems. A 
flow chart indicates the processes of initialization, partition (or 
composition) and its evaluation, and implementation. Then the 
SARA (System ARchitect’s Apprentice) system, a system imple- 
mented to support a designer attempting to use the methodology 
mentioned above, is described. Topics discussed include the user in- 
terface, structural and behavioral modeling tools, the design library, 
behavioral-structural mapping, and multilevel modeling. 7 figures, 2 
tables. (RWR) 
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REFER ALSO TO CITATION(S) 29897, 30769, 31026, 31406, 31473 


31527 (DOE/SF/01182—T7) Techniques for evaluating 
workshops. Reynolds, R. (TRW, Inc., McLean, VA (USA). 
Energy Systems Group). Sep 1977. Contract AM03- 
76SFO1182. 38p. NTIS, PC A03/MF AOl1. Order Number 
DE8 1025748. 

The study focuses on workshop types (designated as Type 
IV) where groups of people from several or many organizations are 
brought together to synthesize their knowledge or their opinions 
into a plan, projection, evaluation, or some other collective prod- 
uct. The primary flow of information is inward. A set of recom- 
mendations for ways to evaluate workshops sponsored by the Divi- 
sion of Conservation Research and Technology is presented. 
(MCW) 
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31528 Data handling for science and technology. Ross- 
massler, S.A.; Watson, D.G. (eds.). Contract AC02- 
761R02849. Amsterdam, The Netherlands; North-Holland 
Publishing Company (1980). 198p. (DOE/IR/02849—T1). 
Elsevier North-Holland, Inc., New York, NY. 

The text includes articles on: data generation; treatment of 
data in the biosciences; treatment of observational data in the geo- 
sciences, estimation and approximation of data; analysis and inter- 
pretation of data; presentation of data in the primary literature; 
access to data in the primary literature; compilation and evaluation 
of data; standards and guidelines for data; use of computers in han- 
dling of laboratory data; accessibility and dissemination of data; na- 
tional and international data programs; the UNESCO general infor- 
mation program, UNISIST program activities; and CODATA and 
CODATA conferences. (GHT) 
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CORPORATE INDEX 


Acurex Corp., Mountain View, CA (USA). Energy and Environmental 
Div 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 


& 


AAI Corp., Baltimore, MD (USA) 

Conceptual design report for application of solar energy to the 

manufacture of concrete block, 6:30223 (DOE/CS/31217—TS) 
Aarhus Univ. (Denmark). Inst. of Physics 

Shock anomaly and s-d transition in high-pressure lanthanum, 

6:30953 (UCRL—86484) 
Acres American, Inc., Buffalo, NY 

Innovative equipment for small-scale hydro developments, 

6:30117 (EGG-M—03381) 
Acres American, Inc., Columbia, MD 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6:30651 (EPRI-EM—1589- 
Vol.1) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 5: site 
selection. Final report, 6:30652 (EPRI-EM—1589-Vol.5) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. Design 
approaches: CAES; Appendix D: mechanical systems, 6:30654 
(EPRI-EM—1589-Vol.9-App.D) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. Design 
approaches: CAES. Final report, 6:30653 (EPRI-EM— 
1589Vol.9) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 12. Plant 
design: CAES. Final report, 6:30655 (EPRI-EM—1589-Vol.12) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 2. Project 
design criteria: UPH. Final report, 6:30115 (EPRI-EM—1589- 
Vol.2) 

Acurex Corp., Mountain View, CA (USA) 

Application of solar energy to the supply of industrial-process 
hot water. Second by-monthly cost report: Project term March 
15, 1976-December 15, 1976. Progress report, March 15, 1976- 
July 11, 1976, 6:30224 (DOE/CS/31218—T3) 

Acurex Corp., Mountain View, CA (USA). Aerotherm Div. 

Application of solar energy to the supply of industrial-process 
hot water. Preliminary design and performance report. Volume 
II. Phase II: cost, 6:30225 (DOE/CS/31218—T4) 

Acurex Corp., Mountain View, CA (USA). Alternate Energy Div. 

Solar production of industrial-process hot water. Quarterly 
performance report, April-June 1980, 6:30226 (DOE/CS/ 
31218—TS) 


Advanced pulverized-coal combustor for control of NO/sub x/ 
emissions. Third quarterly report, April 1-June 30, 1981, 
6:29894 (DOE/PC/30296—T 1) 

Aerochem Research Labs., Inc., Princeton, NJ (USA) 

Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, September 
1, 1980-June 30, 1981, 6:31061 (DOE/ER/04169—T1) 

Aerodyne Research, Inc., Bedford, MA (USA) 

Characterization of open-cycle coal-fired MHD generators. 14th/ 
15th quarterly technical progress report, February 1-July 31, 
1980, 6:30774 (DOE/ET/10775—T1) 

Aerodyne Research, Inc., Bedford, MA (USA). Center for Chemical 
and Environmental Physics 

Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6:29890 (ARI-RP—66) 

Aerospace Corp., El Segundo, CA (USA). Energy and Transportation 
iv. 

Solar-total-energy-systems test-facility requirements, 6:30163 
(ATR—76(7523-13)-1) 

Aerospace Corp., El Segundo, CA (USA). Environment and Energy 
Conservation Div. 

Technical analysis support for transportation systems to promote 

energy conservation, 6:30852 (DOE/SF/76003—T 10) 
Aerospace Corp., Germantown, MD (USA) 

National Coal Utilization Assessment: project plan, 6:30707 
(DOE/EV/74010—T1) 

Aerospace Corp., Germantown, MD (USA). Environment and Energy 
Conservation Div. 

Documentation of preliminary strategy and implementation plans 
for environment and safety programs (April 1975), 6:30680 
(ATR—76(7518)-2) 

— Corp., Los Angeles, CA (USA). Energy and Transportation 
S 

ERDA solar-thermal projects semiannual review: dispersed 
power systems, distributed collector, and research and 
development, 6:30165 (DOE/CS/51101—T1) 

Agapito (J.F.T.) and Associates, Grand Junction, CO (USA) 

Numerical modeling of the Near Surface Test Facility No. 1 and 
No. 2 heater tests, 6:30038 (RHO-BWI-SA— 146) 

Agua Caliente Trailer Park, Caliente, NV (USA) 

Geothermal heating for Caliente, Nevada, 6:30388 (DOE/SF/ 
01975S—T1) 

AiResearch Mfg. Co., Phoenix, AZ (USA) 

BIP-S program plan, 6:30077 (DOE/SF/01123—T32) 

Brayton isotope power system design integrity checklist (BIPS- 
DIC), 6:30084 (DOE/SF/01123—TS1) 

ERDA BIPS program action items, 6:30080 (DOE/SF/01123— 
T45 

ERDA BIPS workhorse loop test procedures, 6:30082 (DOE/ 
SF/01123—T49) 

Isotope Brayton ground demonstration testing and flight 
qualification. Volume 1. Technical program, 6:30081 (DOE/ 
SF/01123—T47) 

Isotope Brayton ground demonstration testing and flight 
qualification program. Volume |. Technical program, 6:30085 
(DOE/SF/01123—TSS) 

Isotope Brayton ground-demonstration testing and flight 
qualification: executive summary, 6:30078 (DOE/SF/01123— 
T42 

Mini BRU radial compressor redesign and test report, 6:30083 
(DOE/SF/01123—TS0) 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 
6:30079 (DOE/SF/01123—T44) 
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Automated controlled-potential coulometer for plutonium 
determination, 6:31139 (LA—8653) 

Computer-automated controls for superconducting magnetic 
energy storage, 6:30650 (LA-UR—81-2307) 

Impedance-match experiments using high intensity lasers, 6:30932 
(LA-UR—81-2257) 

Lagrangian fluid dynamics using the Voronoi-Delauanay mesh, 
6:31360 (LA-UR—81-1421) 

Optics of mass separator I, 6:31132 (LA—8893-MS) 

Radiation-induced transient absorption in optical fibers, 6:31135 
(LA-UR—81-2135) 

Radioactive emissions from coal production and utilization. 
Second annual progress report, October 1, 1979-September 30, 
1980, 6:29888 (LA—8825-PR) 

Radiological safety, 6:31174 (AD—363620) 

Transport and reactor therory. Progress report, January | - 
March 31, 1981, 6:30621 (LA—8910-PR) 

Los Angeles City Dept. of Water and Power, CA (USA) 

Los Angeles electricity rate study. Final report, 6:30731 (DOE/ 

RG/08073—T1Vol.1) 


Market Facts, Inc., Arlington, VA (USA) 

Measurement of attitudes toward commercial development of 
geothermal energy in Federal Region IX. Final report, 6:30324 
(DOE/SF/10854—T1) 

Martin Marietta Aerospace, Orlando, FL (USA) 

Cooling systems studies for neodymium doped glass and YAG 
lasers. Final technical report Jan-Dec 69, 6:31084 (AD— 
871960) 

Martin Marietta Corp., Denver, CO (USA) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task |: evaluation of design and uses. 
Topical report, 6:30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical report, 
6:30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6:30493 (MCR—76-562) 

Testing of the 1-MWth bench-model cavity-receiver steam 
generator, 6:30212 (DOE/ET/20183—T1) 

Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy 

Program TDIFFUSE, 6:31382 (ORO—5126-140) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA) 

Evaluation of low-chlorine TATB from a production source, 
6:31148 (MHSMP-—81-34) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Basic study of electroslag welding. Progress report, January 1, 
1979-December 31, 1979, 6:30919 (DOE/ER/04799—1) 

Fischer-Tropsch synthesis in slurry reactor systems. Technical 
progress report for period ending July 31, 1981, 6:29850 
(DOE/PC/40771—1) 

Sodium boiling in LMFBR fuel assemblies. Progress report, 
6:30637 (DOE/ET/37218—T1) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Materials 
Science and Engineering 

Diffusion-induced grain-boundary migration in Au/Cu and Au/ 
Ag thin films, 6:30920 (DOE/ER/05002—T4) 

Research on mechanisms of stress corrosion cracking in Zircaloy, 
6:30923 (DOE/ET/34215—24) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechanical 
Engineering 

Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system, 6:30636 (CONF- 
810804—11) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Meteorology 

Experimental short-term climate forecasting procedure for US 
winter temperatures and its verification, 6:31185 (DOE/EV/ 
12195—40) 
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Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 
Electric generation expansion analysis system. A progress report 
on Pri 1529, 6:30761 (PB—81-119778) 
Recovery of uranium from seawater, 6:30005 (GJBX—212-81) 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6:29921 (DOE/PC/ 
30229—T1) 
——— Inst. of Tech., Cambridge (USA). Lab. for Computer 
ience 
Data-flow computer architecture. Annual technical progress 
report, July 1, 1980-June 30, 1981, 6:31511 (DOE/ER/10473— 
2) 
Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 
Electronics 
Tokamak research on Versator II. Final report, October 1, 1978- 
June 30, 1980, 6:31441 (DOE/ER/53050—1) - 
Massachusetts Inst. of Tech., Cambridge (USA). School of 
Engineering 
Improvement of reliability of welding by in-process sensing and 
control (development of smart welding machines for girth 
welding of pipes). Third progress report, 6:30921 (DOE/ER/ 
10474—3) 
Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 
Description of battery state-of-charge controller, 6:30155 (DOE/ 
ET/20279—T8) 
Seismic discrimination. Semiannual technical sumMary report 1 
Oct 1979-31 Mar 1980, 6:31181 (AD-A—091107) 
Massachusetts Univ., Amherst (USA). Astronomy Research Facility 
Infrared emission spectroscopy of low pressure gaseous 
discharges. III. Interim report, 6:31333 (AD-A—091744) 
Mathtech, Inc., Princeton, NJ (USA) 
Harvesting of close-spaced short-rotation woody biomass, 
6:30140 (DOE/ET/23133—T2) 
McCaughey and Smith Energy Associates, Inc., Tustin, CA (USA) 
San Anselmo Solar Project. Final report, 6:30228 (DOE/CS/ 
31524—T1) 
McDonnell Douglas Astronautics Co., Huntington Beach, CA (USA) 
Industrial applications of solar energy. First quarterly progress 
report, 6:30231 (DOE/ET/20194—T3) 
MDAC heliostat field array wind tunnel test data summmary 
report, 6:30168 (DOE/ET/20417—T4) 
Measurex Corp., Cupertino, CA (USA) 
Monte Carlo calculations of channeling radiation, 6:31428 
(UCRL—85778) 
Miami Univ., Coral Gables, FL (USA) 
QNS measurements on water in biological and model systems, 
6:31420 (CONF-810840—1) 

Michigan Uniy., Ann Arbor (USA). Dept. of Aerospace Engineering 
Study of the formation of submicron particulates generated by 
coal combustion. Third quarterly progress report, 1 April 

1981-30 June 1981, 6:29923 (DOE/PC/30305—T3) 
Michigan Univ., Ann Arbor (USA). Dept. of Mechanical Engineering 
Solar Technology Assessment Project. Volume XI. The solar 
industry in the United States: its status and prospects, 1981, 
6:30126 (DOE/CS/30278—T8) 
Midwest Research Inst., Kansas City, MO (USA) 
Mine-field clearance by nuclear weapons, 6:31163 (AD—358121) 
Mill Creek Energy Sunworks, Healdsburg, CA (USA) 
Solar-wood stove domestic heating systems. Final report, 6:30232 
(DOE/SF/01952—T1) 
Ministry of Housing, Ottawa, Ontario (Canada) 
Residential site design and energy conservation. Part 1: general 
report, 6:30820 (NP—1904010) 
Minnesota Uniy., Minneapolis (USA). School of Mathematics 
Gauge theories and spontaneous symmetry breaking. Final 
report, 1 November-15 December 1979, 6:31384 (AD-A— 
091800) 
Minnesota Univ., Minneapolis (USA). School of Physics and 
Astronomy 
Experimental and theoretical high energy physics. Progress 
report, October 1, 1980-June 30, 1981, 6:31386 (DOE/ER/ 
01764—T2) 
ae State Univ., Mississippi State (USA). MHD Energy 
nter 
Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, June 
1980, 6:30776 (DOE/ET/15601—T2) 
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Mound Facility, Miamisburg, OH (USA) 
Assessment of the MC3608 detonator shipping package hazard 
classification, 6:31149 (MLM-MU—8 1-66-0003) 
Microstructural analysis of Kovar/molybdenum and copper/ 
molybdenum interdiffusion, 6:30938 (MLM—2848(OP)) 


National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 

Characterization, performance, and prediction of a lead-acid 
battery under simulated electric vehicle driving requirements, 
6:30667 (NASA-TM—81771) 

Comparison of photovoltaic cell temperatures in modules 
operating with exposed and enclosed back surfaces, 6:30143 
(DOE/NASA/20485—9) 

Tests of an overrunning clutch in a wind turbine, 6:30426 (DOE/ 
NASA/20320—32) 

Wind turbine dynamics. NASA conference Publication 2185, 
6:30430 (SERI/CP—635-1238) 

National Bureau of Standards, Washington, DC (USA) 

Bibliography on atomiic energy levels and spectra. Interim report, 
July 1975-June 1979, 6:31350 (PB—81-125833) 

National Center for Appropriate Technology, Butte, MT (USA) 

USA: living with the sun, 6:30770 (DOE/CE—0017) 

—— and Atmospheric Administration, Boulder, CO 
) 
Spectra over complex terrain, 6:31186 (LA-UR—81-2380) 
National Research Council, Washington, DC (USA) 

Implementation of long-term environmental radiation standards: 
the issue of verification, 6:30051 (PB—81-114910) 

National Science Foundation, Washington, DC (USA). Div. of 
Intergovernmental Science and Public Technology 

Summary of awards, appropriate technology, fiscal year 1980, 
6:30692 (PB—81-122145) 

National Technical Information Service, Springfield, VA (USA) 

Air pollution controi using particle filtration. 1964-November 
1980 (citations from the NTIS Data Base). Report for 1964- 
November 1980, 6:31119 (PB—81-801284) 

Car pools. 1970-December 1980 (citations from the NTIS data 
base). Report for 1970-December 1980, 6:30857 (PB—81- 
801334) 

Coal mine waste. 1964-November 1980 (citations from the NTIS 
data base). Report for 1964-November 1980, 6:29899 (PB—81- 
801110) 

Design and applications of Flywheels. November 1979-October 
1980 (citations from the Engineering Index Data Base). Report 
for November 1979-October 1980, 6:30657 (PB—81-800450) 

Design and applications of flywheels. 1970-October 1979 
(citations from the Engineering Index Data Base). Report for 
1970-October 1979, 6:30658 (PB—81-800468) 

Design and applications of flywheels. September 1978-October 
1980 (citations from the NTIS Data Base). Report for 
September 1978-October 1980, 6:30659 (PB—81-800476) 

Fuel consumption: industrial, residential, and general studies. 
1977-October 1980 (citations from the NTIS data base). Report 
for 1977-October 1980, 6:30768 (PB—81-800369) 

Metal vapor lasers. 1964-October 1980 (citations from the NTIS 
Data Base). Report for 1964-October 1980, 6:31093 (PB—81- 
800583) 

Shear flow: general studies. 1965-October, 1980 (citations from 
the NTIS Data Base). Report for 1965-Oct 80, 6:31103 (PB— 
81-801185) 

Shear flow: liquids. 1964-October 1980 (citations from the NTIS 
Data Base). Report for 1964-October 1980, 6:31102 (PB—81- 
801177) 

Silicon solar cells. December 1977-October 1979 (citations from 
the NTIS data base). Report for December 1977-October 1979, 
6:30150 (PB—81-800443) 

Silicon solar cells. November 1978-October 1979 (citations from 
the Engineering Index Data Base). Report for November 1978- 
October 1979, 6:30147 (PB—81-800401) 

Silicon solar cells. November 1979-October 1980 (citations from 
the Engineering Index Data Base). Report for November 1979- 
October 1980, 6:30148 (PB—81-800419) 


NEW MEXICO UNIV., ALBUQUERQUE (USA). 


Silicon solar cells. November 1979-October 1980 (citations from 
the NTIS Data Base). Report for November 1979-October 
1980, 6:30149 (PB—81-800435) 

Natural Resources Defense Council, Inc., San Francisco, CA (USA) 

Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a feasibility 
study, 6:30789 (DOE/CS/10045—T3) 

Naval Ordnance Lab., White Oak, MD (USA) 

Underwater free-field pressures to just beyond target locations, 
6:31157 (AD—338339) 

Naval Research Lab., Washington, DC (USA) 

Photoelastic stress and fracture analysis of two neutron tube 
designs. Final report, 6:30072 (AD-A—090945) 

Shock motion of YFNB targets, 6:31064 (AD—338005) 

The broadening of spectral lines by autoionization, radiative 
transitions, and collisions. Memorandum report, 6:31340 (AD- 
A—091506) 

Two-dimensional FCT model of low-altitude nuclear effects. 
Annual report 1 Jun 79-1 Jun 80, 6:31176 (AD-A—091505) 

Naval Weapons Center, China Lake, CA (USA) 

Fallon Geothermal Exploration Project, Naval Air Station, 
Fallon, Nevada. Interim report FY 79, 6:30284 (AD-A— 
091786) 

Nelson and Johnson Engineering, Boulder, CO (USA) 

Simplified extension of the LSI-11 Q-Bus for a high energy laser 
control application, 6:31483 (LA-UR—81-2192) 

New England Research Application Center, Storrs, CT (USA) 

Biosynthesis in biomass conversion. January 1976-July 1980 
(citations from the Energy Data Base). Report for January 
1976-July 1980, 6:30097 (PB—81-851982) 

Carbon monoxide lasers. January 1976-August 1980 (citations 
from the International Aerospace Abstracts Data Base). Report 
for January 1976-August 1980, 6:31094 (PB—81-850752) 

Carbon monoxide lasers. June 1976-August 1980 (citations from 
the Energy Data Base). Report for June 1976-August 1980, 
6:31095 (PB—81-850760) 

Environmental impacts of oil shale waste diposal. January 1976- 
June 1980 (citations from the Energy Data Base). Report for 
January 1976-June 1980, 6:29966 (PB—81-852527) 

Gravitational considerations for atmospheric circulation and 
composition. January 1972-September 1980 (citations from the 
International Aerospace Abstracts data base). Report for 
January 1972-September 1980, 6:31336 (PB—81-852519) 

Gravitational effects on particle motions. January 1972- 
September 1980 (citations from the International Aerospace 
Abstracts data base). Report for January 1972-September 1980, 
6:31327 (PB—81-852600) 

Gravity surveys for geothermal resources. June 1976-May 1980 
(citations from the energy data base). Report for June 1976- 
May 1980, 6:30296 (PB—81-855678) 

Krypton. January 1976-October 1980 (citations from the Energy 
Data Base). Report for January 1976-October 1980, 6:31038 
(PB—81-852543) 

Krypton. January 1970-October 1980 (citations from the 
Engineering Index data base). Report for January 1970- 
October 1980, 6:31039 (PB—81-852550) 

Krypton. January 1972-October 1980 (citations from the 
International Aerospace Abstracts data base). Report for 
January 1972-October 1980, 6:31040 (PB—81-852568) 

Krypton. January 1970-October 1980 (citations from the NTIS 
data base). Report for January 1970-October 1980, 6:31037 
(PB—81-852535) 

Methane from waste. June 1970-June 1980 (citations from the 
Engineering Index Data Base). Report for June 1970-June 
1980, 6:30098 (PB—81-855181) 

Thermochemical processes in biomass conversion. January 1976- 
July 1980 (citations from the Energy Data Base). Report for 
January 1976-July 1980, 6:30096 (PB—81-851974) 

New Mexico State Univ., Las Cruces (USA) 

New Mexico State University geothermal production well. 
Technical completion report, January 1, 1978-December 31, 
1979, 6:30295 (DOE/ID/01717—T2) 

New Mexico State Univ., Las Cruces (USA). Physical Science Lab. 

Calculation of cosmic ray antiproton-proton ratio, 6:3137 
(DOE/ET/05007— 16) 

New Mexico Univ., Albuquerque (USA). Dept. of Geology 

Observation of high field DHVA-effect and induced magnetism 
in single crystal TiBe2, 6:31002 (LA-UR—81-1664) 





NEW ORLEANS UNIV., LA (USA). 


New Orleans Univ., LA (USA). Dept. of Mathematics 

Application of the theory of linear elastic materials with voids, 
6:30910 (SAND—81-1139C) 

New York Energy Office, Albany (USA) 

New York State energy master plan and long-range electric and 
gas report. Volume 1. Executive summary. Final report, 
6:30708 (PB—81-118028) 

New York State energy master plan and long-range electric and 
gas report. Volume 2. Appendices. Final report, 6:30709 (PB— 
81-118036) 

New York State energy master plan and long-range electric and 
gas report. Volume 3. Final report, 6:30710 (PB—81-118044) 

New York Univ., NY (USA). Dept. of Physics 

Application of laser spectroscopy to collisional studies, 6:31337 
(AD-A—090856) 

North Carolina Univ., Chapel Hill (USA). Dept. of Chemistry 
Energy conversion based on molecular excited states. Progress 
report, August 1, 1980-July 31, 1981, 6:30088 (DOE/ER/ 

06034—3) 
North Carolina Univ., Chapel Hill (USA). Dept. of Geology 

Peat deposits of Croatan Forest Craven, Jones, and Carteret 
Counties, North Carolina, 6:29900 (DOE/ET/14693—T2) 

Northrup, Inc., Hutchins, TX (USA) 

Second-generation heliostat development. Volume I. Sections 1.0 
to 3.0. Final report, 6:30198 (SAND—81-8178-Vol.1) 

Second-generation heliostat development. Volume II. Final 
report, July 16, 1979-March 31, 1981, 6:30199 (SAND—81- 
8178-Vol.2) 

Second-generation heliostat development. Volume III. 
Appendices A-E. Final report, July 16, 1979-March 31, 1981, 
6:30200 (SAND—81-8178-Vol.3) 

Northwestern Univ., Evanston, IL (USA) 

Mechanistic study of catalytic methanol synthesis. Progress 
report, 6:30104 (DOE/PC/30239—T2) 

Northwestern Univ., Evanston, IL (USA). Technological Inst. 

Basic thermal-radiation measurements. Final report, 6:31159 
(AD—339905) 


Oo 


Oak Ridge Associated Universities, Inc., TN (USA) 

Background fitting for electron energy-loss spectra, 6:31016 
(CONF-810740—1) 

Inland aquatic ecosystems and the perturbed global-carbon cycle, 
6:31187 (QRAU/IEA—81-7(M)) 

Response of the oceans to increasing atmospheric carbon dioxide, 
6:31220 (ORAU/IEA—81-6(M)) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

AMICON: a multi-model interpretative code for two-phase-flow 
instrumentation with uncertainty analysis, 6:31101 (K/CSD/ 
TM—38) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Edgemont, South Dakota; Wyoming, 6:29978 
(GJBX—230-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6:29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6:29975 (GJBX— 
223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6:29974 (GJBX—221-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6:29977 (GJBX—227-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6:29982 (GJBX— 
235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6:29993 
(GIBX-—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6:29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6:29997 (GJBX—248- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6:29998 (GJBX—249-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6:29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for McCarthy Quadrangle, Alaska, 6:30002 (K/UR—326) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6:30003 (K/UR—335) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6:30004 (K/UR— 
336) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6:29995 (GJBX— 
246-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6:29994 (GJBX—245- 
81) 


Oak Ridge National Lab., TN (USA) 


Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system, 6:30636 (CONF- 
810804—11) 

Annual cycle energy system experimental performance and 
national applicability, 6:30805 (CONF-810812—32) 

Application of materials-characterization techniques to coal and 
coal wastes, 6:29889 (ORNL/TM—7663) 

Assessment of the computer code COBRA/CFTL, 6:30610 
(ORNL/Sub—81-92304/1) 

Background fitting for electron energy-loss spectra, 6:31016 
(CONF-810740—1) 

Concentration of organic compounds in water. A literature 
survey, 6:31017 (CONF-8007111—1) 

Condensation of Refrigerant-11 on the outside of vertical 
enhanced tubes, 6:30340 (ORNL/TM—7797) 

Consolidation and permeability of salt in brine, 6:30030 (ORNL— 
5774) 

DC dielectric strengths of fluorinated benzenes and the stored- 
energy theory, 6:30538 (CONF-810734—1) 

Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 6:30917 
(CONF-810831—14) 

Effect of forced ventilation on house infiltration, 6:30821 
(ORNL/CON—75) 

Effect of low-temperature irradiation with (n,a) helium 
production on tensile properties of 12 Cr-1 Mo VW-type steels, 
6:30915 (CONF-810831—10) 

Effects of pressure on the mixed valent properties of Ce and its 
intermetallic compounds, 6:30913 (CONF-810828—5) 

Energy losses and mean free paths of electrons in silicon dioxide, 
6:31419 (CONF-810707—6) 

Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6:30050 
(ORNL-tr—4771) 

Final report on cermet high-level waste forms, 6:30029 (ORNL— 
5760) 

H-Coal product physical properties measurement. Final report, 
6:29870 (ORNL/TM—7915) 

Health and Safety Research Division. Progress report, October 1, 
1979-March 31, 1981, 6:31250 (ORNL—5750) 

HETFIS: High-Energy Nucleon-Meson Transport Code with 
Fission, 6:31421 (ORNL/TM—7882) 

High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending December 
31, 1980, 6:30593 (ORNL—5753) 

High-temperature gas-cooled-reactor applications to fossil- 
conversion processes, 6:30619 (CONF-810812—33) 

High-voltage research (breakdown strengths of gaseous and 
liquid insulators) and environmental effects of dielectric gases. 
Semiannual report, October 1, 1980-March 31, 1981, 6:30548 
(ORNL/TM—7862) 

Impact of environmental control costs on an indirect coal 
liquefaction process, 6:29932 (ORNL—5722) 

Impact of risk considerations on dosimetry of 
radiopharmaceuticals, 6:31245 (CONF-810606—85) 

Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6:31036 (ORNL/TM—7942) 

Low-level radioactive waste: an introductory overview, 6:30024 
(CONF-810733—1) 

Methods and procedures for internal radiation dosimetry at 
ORNL, 6;30054 (ORNL/TM—7923) 

Moment (Vbi, be) techniques, 6:31520 (ORNL/CSD—83) 

Moment-rotation characteristics of column base plate to 
foundation connections, 6:31070 (K/SUB—7821/X03/1) 
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Monte Carlo calculations of channeling radiation, 6:31428 
(UCRL—85778) 

On the long-term behavior of '*°I in the terrestrial environment, 
6:31203 (IAEA-SM—257/56) 

Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6:30218 (CONF-810832—5) 

Pathogenic amoebae in power-plant cooling lakes. Final report, 
6:31294 (EPRI-EA— 1897) 

Phonon-limited lifetimes of electrons in Pd, 6:30912 (CONF- 
810809—14) 

PICES: a computer code for evaluation of electric utility static 
generation reliability, 6:30494 (ORNL—5739) 

Preliminary development of internal gelation flowsheets for 
preparing (Th,U)Oz2 spheres, 6:30981 (ORNL/TM—7280) 

Publications in biomedical and environmental sciences programs, 
1980, 6:31182 (ORNL—5798) 

QNS measurements on water in biological and model systems, 
6:31420 (CONF-810840—i) 

Radiation chemistry of salt-mine brines and hydrates, 6:31057 
(ORNL—5726) 

Radioactive decay data tables, 6:31424 (DOE/TIC—11026) 

Recovery of tritium from a liquid lithium blanket, 6:30064 
(CONF-8 10804— 10) 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 
and ion irradiation, 6:30914 (CONF-810831—9) 

Role of electron swarm studies in the development of gaseous 
dielectrics, 6:30537 (CONF-810720—2) 

Seasonal performance factors for active solar systems and heat- 

ump systems, 6:30217 (CONF-810812—35) 

Selective separation of coal feedstocks for conversion by 
magnetic separation techniques, 6:29908 (CONF-810814—6) 
Separations Science Data Base: an abstractor’s manual, 6:31026 

(ORNL/TM—73805) 

Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 30, 
1980, 6:30023 (ORNL-tr—4775) 

Student research activities in the Technology Assessments 
Section of the Health and Safety Research Division, Summer 
1980, 6:31200 (ORNL—5720) 

Studies of photoionization in liquids using a laser two-photon 
ionization conductivity technique, 6:31343 (CONF-810734—2) 

Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams, 6:30032 (ORNL/TM—7782) 

TEM observations of crack tip: cavity interactions, 6:30916 
(CONF-8 1083 1—13) 

Test of small-scale central-core-cavity closure for a 300-MW(e) 
GCFR, 6:30598 (CONF-810801—52) 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 
metal), 6:30939 (ORNL—5783) 

Water-decontamination process-improvement tests and 
considerations, 6:30560 (CONF-810814—7) 

OCENCO, Inc., Blairsville, PA (USA) 

Evaluation of fluorescent lighting systems in various 
underground coal mines. Final report, May 1975-June 1978, 
6:29905 (PB—81-125262) 

Office of Naval Research (USA). London Branch Office 

European scientific notes. Volume 34, Number 9, 6:30688 (AD- 
A—091231) 

Ohio State Univ., Columbus (USA). Dept. of Electrical Engineering 

Feasibility study of the use of an environmental chamber for the 
examination of transmission-line electric-field and corona 
effects. Final report, 6:30546 (EPRI-EL—-1953) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Pattern of neutrino mixing in grand unified theories, 6:31389 
(DOE/ER/01545—309) 

Oklahoma State Uniy., Stillwater (USA). Dept. of Agricultural 
Economics 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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ACCELERATORS 
See also BROOKHAVEN CYCLOTRON 
FERMILAB ACCELERATOR 
NSLS 
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Photon-electron correlation in the laboratory testing of 
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Reactivation of an amino bonded phase liquid chromatographic 
column, 6 :31018 (DOE/EV/10404—2) 
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Combustion 
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Progress report, January-March 1981, 6 :31063 (SAND—81- 
8230) 
Electron-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T1) 
ACID ELECTROLYTE FUEL CELLS 
Fuels 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
ACOUSTIC AGGLOMERATORS 
Design 
Acoustic agglomeration of power plant fly ash, 6 :30514 
(DOE/MC/08333—167) 


Operation 

Acoustic agglomeration of power plant fly ash, 6 :30514 

(DOE/MC/08333— 167) 
ACOUSTIC EMISSION TESTING 
Technology Assessment 

On-line acoutic-emission monitoring of fossil power plants: a 

critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 
ACRIDINES 
Toxicity 

Chironomus tentans bioassay for testing synthetic fuel products 

and effluents, with data on acridine and quinoline, 6 :31303 
ACTIVATED CARBON 
Sorptive Properties 
Lawrence Livermore Laboratory concept for uranium 
recovery from seawater, 6 :30016 (GJBX—212-81) 
ADRIAMYCIN 
See DOXORUBICIN 
ADSORBENTS 
See also ACTIVATED CARBON 
Screening 

Convenient laboratory screening test for potential sorbers of 

uranium from seawater, 6 :30010 (GJBX—212-81) 
AEROSOL MONITORING 
Optical Radar 

Lidar observations of the lower tropospheric aerosol structure 
during BOMEX. Final report, 6 :31192 (SRIA—115-PA-83- 
X1) 

AEROSOLS 
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Physical and chemical characterization of fine particles in off- 
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(UCID—19158) 

Aerosol Monitoring 
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SO2-rich environment. Progress report, June 1, 1980-July 15, 
1981, 6 :31191 (DOE/EV/10405—T1) 

Chemical Analysis 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Proton-induced x-ray emission analysis: a complement to 
analytical methods used in environmental studies, 6 :31023 
(DOE/EV/10405—4) 

Chemical Properties 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Comparative Evaluations 

Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR—1736) 

Particle Size 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID— 19158) 

Physical Properties 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID— 19158) 

AGAR 
Neutron Spectra 
QNS measurements on water in biological and model systems, 
6 :31420 (CONF-810840—1) 
AGE ESTIMATION 
Measuring Methods 
Radioisotope detection and dating with accelerators, 6 :31207 
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AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Harvesting 
Costs for alternative grain-residue-collection systems, 6 :30153 
(SERI/TR—734-900) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Remote Control 
Load control at Detroit Edison, 6 :30745 (NP—22596) 
AIR FILTERS 
Bibliographies 
Air pollution control using particle filtration. 1964-November 
1980 (citations from the NTIS Data Base). Report for 1964- 
November 1980, 6 :31119 (PB—81-801284) 
AIR HEATERS 
Design 
Failure-cause analysis: air preheaters. Final report, 6 :30474 
(EPRI-CS—1927) 
Failure Mode Analysis 
Failure-cause analysis: air preheaters. Final report, 6 :30474 
(EPRI-CS—1927) 
AIR INFILTRATION 
Flow Rate 
Effect of forced ventilation on house infiltration, 6 :30821 
(ORNL/CON—75) 
Measuring Methods 
Air infiltration: a review of some existing measurement 
techniques and data, 6 :30833 
Air leakage measurements by the tracer dilution method: a 
review, 6 :30835 
Building air change rate and infiltration measurements, 6 
:30832 
Field studies of the air tightness of residential buildings, 6 
30834 
Infrasonic measurement of building air leakage: a progress 
report, 6 :30837 
Low-cost method for measuring air infiltration rates in a large 
sample of dwellings, 6 :30836 
Wintertime infiltration rates in mobile homes, 6 :30839 
AIR POLLUTION 
Biological Effects 
Mortality, migration, income and air pollution: a comparative 
study, 6 :31188 
Computerized Simulation 
Simulation of LNG vapour spread and dispersion by finite 
element methods, 6 :29955 
Corrosive Effects 
Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 
Monitoring 
Data summary: TVA ambient air quality monitoring system 
calendar year 1980, 6 :31194 (TVA/ONR/ARP—81/9) 
AIR QUALITY 
Environmental Policy 
Air quality and urban waterfront development: a review of 
government regulations and attitudes, 6 :31197 
AIR SOURCE HEAT PUMPS 
Computer Codes 
User’s manual for the DOEHPE (DOE Heat Pump Efficiency) 
computer code. Topical report substask 8.4, 6 :30828 (SAI— 
444-80-479-LJ) 
Energy Efficiency . 
User’s manual for the DOEHPE (DOE Heat Pump Efficiency) 
computer code. Topical report substask 8.4, 6 :30828 (SAI— 
444-80-479-LJ) 
AIRCRAFT 
Blast Effects 
Air pressures from a deep underwater burst, 6 :31158 (AD— 
338541) 
Effects of nuclear explosions on fighter aircraft components, 6 
31173 (AD—362112) 
In-flight structural response of the model A4D-1 aircraft to a 
nuclear explosion, 6 :31162 (AD—355562) 
In-flight structural response of an HSS-1 helicopter to a 
nuclear detonation. Final report, 6 :31164 (AD—360873) 


ALASKA 
Geochemical Surveys 


Structural response and gas dynamics of an airship exposed to 
a nuclear detonation. Final report, 6 :31165 (AD—360874) 
Damage 
Effects of nuclear explosions on fighter aircraft components, 6 
331173 (AD—362112) 
Exhaust Gases 
Impact of aircraft emissions on air quality in the vicinity of 
airports. Volume II. An updated model assessment of aircraft 
generated air pollution at LAX, JFK, and ORD. Final 
report Jan 1978-Jul 1980, 6 :31189 (AD-A—091005) 
Temperature Effects 
In-flight structural response of the model A4D-1 aircraft to a 
nuclear explosion, 6 :31162 (AD—355562) 
AIRCRAFT COMPONENTS 
Blast Effects 
Effects of nuclear explosions on fighter aircraft components, 6 
331173 (AD-—362112) 


Effects of nuclear explosions on fighter aircraft components, 6 

331173 (AD—362112) 
AIRPORTS 
Air Quality 

Impact of aircraft emissions on air quality in the vicinity of 
airports. Volume II. An updated model assessment of aircraft 
generated air pollution at LAX, JFK, and ORD. Final 
report Jan 1978-Jul 1980, 6 :31189 (AD-A—091005) 

ALABAMA 
Geochemical Surveys 
Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 
ALARM SYSTEMS 
See also MOTION DETECTION SYSTEMS 
Performance 

Target assessment performance with 5” and 9” television 

monitors, 6 :30062 (SAND—81-1242) 
ALASKA 
Fiords 

Composition and manganese association of suspended matter at 
the head of a southeast Alaskan fjord, 6 :31221 
(DOE/EV/70001—S59) 

Transport and reaction of heavy metals in Alaskan fjord 
estuaries. Annual report, July 1, 1980-May 31, 1981, 6 :31222 
(DOE/EV/70001—60) 

Geochemical Surveys 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 
336) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 
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Geochemical Surveys 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

Geological Surveys 

Hydrogeochemical and stream sediment reconnaissance basic 
data for McCarthy Quadrangle, Alaska, 6 :30002 (K/UR— 
326) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 

Summary of results of a geological and geophysical 
investigation of the geothermal energy potential of the 
Pilgram Springs KGRA, Alaska, 6 :30305 

Geophysical Surveys 

Summary of results of a geological and geophysical 
investigation of the geothermal energy potential of the 
Pilgram Springs KGRA, Alaska, 6 :30305 

Geothermal Resources 
State of Alaska Geothermal Program, 6 :30290 
Gravity Surveys 

Seismic refraction and gravity surveys of Pilgrim Springs 

KGRA, Alaska, 6 :30312 
Resistivity Surveys 

Electrical resistivity survey of the Pilgrim Springs geothermal 

area, Alaska, 6 :30316 
Seismic Surveys 

Seismic refraction and gravity surveys of Pilgrim Springs 

KGRA, Alaska, 6 :30312 
Uranium Deposits 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

ALCOHOL FUELS 
Bibliographies 
Alcohol fuels bibliography, 1901-March 1980, 6 :30152 
(SERI/SP—751-902) 
ALDEHYDES 
See also FORMALDEHYDE 
Labelling 
Preparation of labeled aldehydes and ketones from enamides, 6 
31058 
ALFVEN WAVES 
Plasma Simulation 
Anomalous transport due to shear Alfven waves, 6 :31457 
ALGORITHMS 

Algorithm for calculating monthly-average radiation on 

inclined surfaces, 6 :30120 
Calculation Methods 

Proximity function for ®Co. A calculation based on variance 

results, 6 :31517 (DOE/EV/04733—T1) 
Data Analysis 

Proximity function for Co. A calculation based on variance 

results, 6 :31517 (DOE/EV/04733—T1) 
ALKALI METAL COMPOUNDS 
Chemical Reactions 

Data base and experimental studies of gas phase alkali ... SO2 
interactions, 6 :29918 (DOE/MC/08333—167) 

Reactions of alkali containing species in combustion streams, 6 
:29919 (DOE/MC/08333— 167) 

Control 

Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333—167) 

Corrosive Effects 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 

Laser Spectroscopy 

Characterization of high temperature vapors of import to 
combustion and gasification processes in the energy 
technologies, 6 :29834 (DOE/MC/08333—167) 

Removal 

Alkali control in fluid bed combustion systems at CPC, 6 
:30518 (DOE/MC/08333—167) 

Alkali control in PFB combustion systems, 6 :30519 
(DOE/MC/08333—167) 
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Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—81-5) 

ALKALI METALS 


See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 


Qualitative Chemical Analysis 
Method and composition for testing for the presence of an 
alkali metal (Patent), 6 :31029 
ALKANES 


See also BUTANE 
CYCLOALKANES 
CYCLOHEXANE 
ETHANE 
HEPTANE 
HEXADECANE 
HEXANE 
METHANE 
OCTANE 
PROPANE 


Radiation Effects 
Investigation of anomalous radiation-induced electron pulses in 
organic liquids. Final report (Octacosane, ultraviolet 
radiation; gamma radiation), 6 :31055 (DOE/SF/00115— 
T10) 
ALKENES 
See also ETHYLENE 
Carboxylation 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
Biological Effects 
Comparison of the oncogenic potential of several 
chemotherapeutic agents, 6 :31298 (DOE/EV/04733—T1) 
Misonidazole pretreatment enhances the cytotoxicity of 
antineoplastic agents (in vitro; bleomycin), 6 :31300 
(DOE/EV/04733—T1) 
Synergism 
Misonidazole pretreatment enhances the cytotoxicity of 
antineoplastic agents (In vitro; bleomycin), 6 :31300 
(DOE/EV/04733—T1) 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
Cracking 
Environmental cracking of containment alloys in molten salts, 
6 :30947 (SERI/CP—633-1145) 
Dislocations 
Amplitude-dependent internal friction calculations for 
dislocations in alloys, 6 :31433 
Internal Friction 
Amplitude-dependent internal friction calculations for 
dislocations in alloys, 6 :31433 
Microstructure 
Isotropic fiber coarsening in unidirectionally solidified eutectic 
alloys, 6 :30949 (UCLA—34P172-5) 
Performance Testing 
Environmental cracking of containment alloys in molten salts, 
6 :30947 (SERI/CP—633-1145) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLES 
Biological Radiation Effects 
Annual progress report, 6 :31258 (DOE/EV/04322—T1) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINA 
See ALUMINIUM OXIDES 
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ALUMINIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
29993 (GIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX- 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

Equations of State 

Electron band theory and high pressure equation of state, 6 
:31429 (UCRL—86485) 

Impedance-match experiments using high intensity lasers, 6 
30932 (LA-UR—81-2257) 

Plasticity 

Stiffness and strength of SiC-Al composites, 6 :30991 

(SAND—81-8212) 
Production 

Energy savings through the use of an improved aluminum 
reduction cell cathode. Technical progress report, July 1- 
September 30, 1979, 6 :30868 (DOE/CS/40215—T2) 

Shock Waves 

Impedance-match experiments using high intensity lasers, 6 
:30932 (LA-UR—81-2257) 

Impedance-matching experiments using high-pressure, laser- 
driven shock waves, 6 :30934 (LA-UR—81-2367) 

Tensile Properties 

Stiffness and strength of SiC-Al composites, 6 :30991 

(SAND—81-8212) 
Weathering 

Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 


ALUMINIUM 27 
Alpha Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T1) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Electric Conductivity 

Self-consistent electronic structure of the intermetallic 

compound LiAl, 6 :30958 
Electronic Structure 

Self-consistent electronic structure of the intermetallic 

compound LiAl, 6 :30958 
Energy-Level Density 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Knight Shift 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Magnetic Susceptibility 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Precipitation Hardening 

Particle-size-distribution effects in precipitation hardening. 
Third annual progress report, February 1, 1971-December 
31, 1971, 6 :30950 (UCLA-ENG—7214) 

Vacancies 

Self-consistent electronic structure of the intermetallic 

compound LiAI, 6 :30958 
X-Ray Emission Analysis 

Influence of specimen thickness in quantitative electron energy 

loss spectroscopy, 6 :31033 
ALUMINIUM BASE ALLOYS 
Casting 

Compocasting of an aluminum alloy composite containing ByC 

particulate, 6 :30990 (SAND—81-0976) 
ALUMINIUM COMPOUNDS 
Toxicity 

Carcinogenicity and anticarcinogenicity of metal compounds, 6 

:31307 
ALUMINIUM NITRIDES 
Chemical Vapor Deposition 

Chemical-vapor deposition of materials in the silcon-aluminum- 

carbon-nitrogen system, 6 :30978 (DOE/ER/01198—1360) 
ALUMINIUM OXIDES 
Physical Radiation Effects 

Displacement cascades in diatomic materials, 6 :31482 (LA- 
UR—81-2161) 

Structural properties of MgO and MgAhO, after fission 
neutron irradiation near room temperatute, 6 :30980 (LA- 
UR—81-2078) 

Sintering 

Sintering of beta-type alumina bodies using alpha-alumina 

encapsulation (Patent), 6 :30985 
Sputtering 

Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 
1145) 

X-Ray Emission Analysis 

Influence of specimen thickness in quantitative electron energy 
loss spectroscopy, 6 :31033 

ALUMINIUM-AIR BATTERIES 
Performance Testing 
Aluminum air unit cell for electric vehicles successfully tested, 
6 :30902 
AMEBA 
See AMOEBA 
AMERICIUM 241 
Alpha Spectra 
241 Am irradiator, 6 :31138 (DOE/EV/04733—T1) 
Microdosimetry 

Microdosimetry of '*°I and *4'Am using a non-metallic wall- 

less proportional counter, 6 :31128 (DOE/EV/04733—T1) 
AMERICIUM 243 
Uptake 

Placental transfer of americium and plutonium in mice, 6 

31283 
AMINES 
See also BENZIDINE 





MEA 
MUCOPOL YSACCHARIDES 


Chemical Activation 
Reactivation of an amino bonded phase liquid chromatographic 
column (n-propylamine), 6 :31018 (DOE/EV/10404—2) 
Melting Points 
Synthesis of nitramines. Final report, 6 :31047 
(DOE/SF/00115—T8) 
Photon-Molecule Collisions 
Studies of photoionization in liquids using a laser two-photon 
ionization conductivity technique (Potoionization of pyrene, 
fluoranthene and TMPD in liquid n-pentane), 6 :31343 
(CONF-810734—2) 
Purification 
Synthesis of nitramines. Final report, 6 :31047 
(DOE/SF/00115—T8) 
Synthesis 
Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 
Synthesis of nitramines. Final report, 6 :31047 
(DOE/SF/00115—T8) 
AMINO ACIDS 
See also DTPA 


Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods, 6 
:31280 

AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Chemical Reactions 

Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6 :29890 (ARI-RP—66) 

Monitoring 
Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 
Production 
Technology of ammonia plants, 6 :30108 
Raw Materials 
Technology of ammonia plants, 6 :30108 
Recovery 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 14: Plant Section 1300 
- Ammonia Recovery, 6 :29878 (DOE/ET/13060— 
T3(Vol.14)) 

Synthesis 
Ammonia synthesis: exploratory and applied research, 6 :30107 
AMMONIUM COMPOUNDS 
Thermodynamic Properties 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

AMMONIUM URANATES 
Dissolution 

In vitro solubility of yellowcake samples from four uranium 
mills and the implications for bioassay interpretation, 6 
31059 

AMNION CELLS 
See EMBRYONIC CELLS 
AMOEBA 
Population Dynamics 

Pathogenic amoebae in power-plant cooling lakes. Final report, 

6 :31294 (EPRI-EA—1897) 
AMORPHOUS STATE 
Physical Radiation Effects 

Response of metallic glasses FesoNisoPi4Bs and FesoBzo to 
irradiation with 800-MeV protons, 6 :30933 (LA-UR—81- 
2266) 
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ANAEROBIC DIGESTION 
Optimization 
Enhancement of methane production in the anaerobic digestion 
of municipal sewage sludge, 6 :30093 (DOE/CS/20300—1) 
ANCHORS 
Deformation 
Moment-rotation characteristics of column base plate to 
foundation connections, 6 :31070 (K/SUB—7821/X03/1) 
Stresses 
Moment-rotation characteristics of column base plate to 
foundation connections, 6 :31070 (K/SUB—7821/X03/1) 
ANDESITES 
Rock-Fluid Interactions 
Effect of glassy versus crystalline starting materials on 
andesite-water interactions, 6 :30403 (CONF-800718—) 
ANEMIAS 
Research Programs 
Inborn anemias in mice, 6 :31255 (DOE/EV/03264—20) 
ANIMAL CELLS 


See also EMBRYONIC CELLS 
NERVE CELLS 


Transformations 
Annual progress report, 6 :31258 (DOE/EV/04322—T1) 
ANL 
(Argonne National Laboratory.) 
Dual-Purpose Power Plants 
Oasis code application to proposed Argonne National 
Laboratory cogeneration plant, 6 :30860 (ANL/CNSV- 
TM—67) 
ANNUAL CYCLE ENERGY SYSTEM 
Coefficient of Performance 
Annual cycle energy system experimental performance and 
national applicability, 6 :30805 (CONF-810812—32) 
Heat Pipes 
Passive ice freezing-releasing heat pipe (Patent application), 6 
:31080 
ANTARES FACILITY 
Calorimeters 
Calorimetry at 10.6 zm using organic volume absorbers, 6 
31485 (LA-UR—81-2204) 
Control Systems 
Simplified extension of the LSI-11 Q-Bus for a high energy 
laser control application, 6 :31483 (LA-UR—81-2192) 
Data Acquisition Systems 
Fiber optic analog and timing monitoring system for the 
antares laser fusion program, 6 :31484 (LA-UR—81-2193) 
ANTHRACENE 
Chemical Analysis 
Identification and toxicity of fractionated-shale-oil components, 
6 :29963 (DOE/EV/10404—T1) 
Chemical Reaction Yield 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems, 6 :29768 (BNL—29825) 
Toxicity 
Identification and toxicity of fractionated-shale-oil components, 
6 :29963 (DOE/EV/10404—T1) 
ANTIGENS 
Genetics 
Hepatitis-Bs antigen in an isolated Indian population of 
southern Venezuela: a family study, 6 :31244 
ANTIMONY ALLOYS 
Fermi Level 
Effect of pressure on the Fermi surface of NbsSb, 6 :30962 
Magnetic Properties 
Quadrupolar interactions and the magnetic states of HoSb, 6 
:30927 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 
Air Infiltration 
Air infiltration reduction through retrofitting, 6 :30838 
Infrasonic measurement of building air leakage: a progress 
report, 6 :30837 
Energy Consumption 
Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T14) 
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Inventories 
Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T 14) 
Retrofitting 
Air infiltration reduction through retrofitting, 6 :30838 
APPARATUS 
See EQUIPMENT 
APPLIANCES 


See also AIR CONDITIONERS 
CLOTHES DRYERS 
DEHUMIDIFIERS 
HUMIDIFIERS 
SPACE HEATERS 
WATER HEATERS 
WOOD BURNING APPLIANCES 


Energy Consumption 
Appliance efficiency and the solar building, 6 :30831 
(SERI/TR—721-1119) 
Specifications 
National interim Energy-Consumption Survey. Part VI. 
Energy assessment, 6 :30813 (DOE/EIA/10085—T1(Pt.6)) 
APPROPRIATE TECHNOLOGY 
Summary of awards, appropriate technology, fiscal year 1980, 
6 :30692 (PB—81-122145) 
Reviews 
USA: living with the sun, 6 :30770 (DOE/CE—0017) 
AQUATIC ECOSYSTEMS 
Carbon Cycle 
Inland aquatic ecosystems and the perturbed global-carbon 
cycle, 6 :31187 (ORAU/IEA—81-7(M)) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 


See also BENTHOS 
FISHES 


Sensitivity 
Chironomus tentans bioassay for testing synthetic fuel products 
and effluents, with data on acridine and quinoline, 6 :31303 
AQUIFERS 
Heat Storage 
Heat pumps for seasonal thermal energy storage: operation and 
design, 6 :30661 (DOE/RL/10121—T1) 
ARGENTINA 
Pelletron Accelerators 
Nuclear effort in Argentina: the TANDAR project, 6 :31125 
(UCRL-Trans—1 1696) 
ARGON 
Atom-Atom Collisions 
Molecular beam studies of low energy reactions. Annual 
summary report, 6 :31341 (AD-A—091611) 
Atom-Molecule Collisions 
Collision-induced transfer rates connecting fine-structure levels 
in diatomic sulfur in an excited vibrational level where 
v’' =4. Technical report, 6 :31339 (AD-A—091248) 
Equations of State 
Electron band theory and high pressure equation of state, 6 
31429 (UCRL—86485) 
Ton-Atom Collisions 
Coincidence measurements of electron capture and ionization 
in low-energy Ar/sup +q/+(He, Ne, Ar, Xe) collisions, 6 
31359 
ARGON 40 BEAMS 
RBE 
Analysis of the cataractogenic potential of fast argon ions 
(Rats), 6 :31261 (DOE/EV/04733—T1) 
ARGON IONS 
Ton-Atom Collisions 
Coincidence measurements of electron capture and ionization 
in low-energy Ar/sup +q/+(He, Ne, Ar, Xe) collisions, 6 
31359 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 
Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 


ASHES 
Waste Product Utilization 


program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 
Water geochemistry at Castle Hot Springs, Arizona, 6 :30308 
ARSENIC 
Distribution 
Trace element geochemical zoning in the Roosevelt Hot 
Springs thermal area, Utah, 6 :30306 
Multi-Element Analysis 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
PIXE Analysis 
Proton-induced x-ray emission analysis: a complement to 
analytical methods used in environmental studies, 6 :31023 
(DOE/EV/10405—4) 
ARSENIC COMPLEXES 
Chemical Reaction Kinetics 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Voltametry 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
ARSENIC COMPOUNDS 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
Chemical Composition 
Ash chemistry and its effect in boiler furnaces, 6 :30481 (EPRI- 
WS—80-141) 
Effect of lignite ash composition on ground water leachate, 6 
:29802 (CONF-800716—) 
Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 
80-141) 
Seminar proceedings: the use of coal in oil-design utility 
boilers, 6 :29927 (EPRI-WS—80-141) 
Chemical Properties 
Ash chemistry and its effect in boiler furnaces, 6 :30481 (EPRI- 
WS—80-141) 
Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 
80-141) 
Electron Diffraction 
Application of materials-characterization techniques to coal 
and coal wastes, 6 :29889 (ORNL/TM—7663) 
Electron Microprobe Anaiysis 
Application of materials-characterization techniques to coal 
and coal wastes, 6 :29889 (ORNL/TM—7663) 
Electron Microscopy 
Application of materials-characterization techniques to coal 
and coal wastes, 6 :29889 (ORNL/TM—7663) 
Information Systems 
Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 
Leaching 
Effect of lignite ash composition on ground water leachate, 6 
:29802 (CONF-800716—) 
Materials Handling 
Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 
Physical Properties 
Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 
80-141) 
Sorptive Properties 
Interaction of contaminated water and solid material by- 
products from in situ coal gasification: implications for 
pollution control technology, 6 :29805 (CONF-800716—) 
Waste Product Utilization 
Utilization of fluidized bed combustion by-products in fired 
structured materials, 6 :30886 





ASHES 
Waste Product Utilization 


Utilization of fluidized bed combustion by-products in aerated 

concrete, 6 :29883 
X-Ray Diffraction 
Application of materials-characterization techniques to coal 
and coal wastes, 6 :29889 (ORNL/TM—7663) 
ASTROCYTOMAS 
See NEOPLASMS 
ATOM-ATOM COLLISIONS 
Chemical Reaction Kinetics 

Molecular beam studies of low energy reactions. Annual 

summary report, 6 :31341 (AD-A—091611) 
ATOMIC BEAMS 
Optical Pumping 
Application of laser spectroscopy to collisional studies, 6 
:31337 (AD-A—090856) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 

Energy Transfer 

Collision-induced transfer rates connecting fine-structure levels 
in diatomic sulfur in an excited vibrational level where 
v'=4. Technical report, 6 :31339 (AD-A—091248) 

ATOMS 
Bibliographies 

Bibliography on atomic energy levels and spectra. Interim 

report, July 1975-June 1979, 6 :31350 (PB—81-125833) 
Energy Levels 

Bibliography on atomic energy levels and spectra. Interim 

report, July 1975-June 1979, 6 :31350 (PB—81-125833) 
Ground States 

Truncated expansion of the ground-state energy of a neutral 
atom in powers of Z/sup (-1/3)/; coefficients of the leading 
terms, 6 :31344 

ATTAPULGITE 
Hydrothermal Alteration 

Reactions of attapulgite and sepiolite in high-temperature 

drilling fluids, 6 :30370 (SAND—81-0036C) 
AURORAE 
Electrojets 

Auroral electrojet magnetic activity indices AE(12) for July- 

December 1975, 6 :31335 (PB—81-125551) 
AUSTENITIC STEELS 
Fabrication 

Process for stabilizing dimensions of duplex stainless steels for 

service at elevated temperatures (Patent), 6 :30964 
AUTOIONIZATION 
Line Broadening 

The broadening of spectral lines by autoionization, radiative 
transitions, and collisions. Memorandum report, 6 :31340 
(AD-A—091506) 

AUTOMOBILES 
Diesel Engines 

Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 

Fuel Consumption 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T 1(Pt.5)) 

Fuel Economy 

Comparison of owner perceived and EPA measured fuel 

economy. Technical report, 6 :30854 (PB—81-119356) 


Comparison of hot to cold tire fuel economy. Technical report, 


6 :30855 (PB—81-121063) 
Comparison of EPA measured fuel economy with the mileage 
guide. Technical report, 6 :30856 (PB—81-121956) 
Passenger car fuel economy: EPA and road. A report to the 
Congress. Final report, 6 :30853 (PB—81-111924) 
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Internal Combustion Engines 

Study of reduction of accessory horsepower requirements. 
Seventh quarterly progress report, 6 :30905 
(DOE/CS/51095—T2) 

Mechanical Transmissions 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle. 3rd quarterly 
progress report, 6 :30906 (DOE/CS/51097—T1) 

Design and development of a continuously-variable-ratio 
transmission for an automotive vehicle. 4th quarterly 
progress report, 6 :30907 (DOE/CS/51097—T2) 

Study of reduction of accessory horsepower requirements. 
Seventh quarterly progress report, 6 :30905 
(DOE/CS/51095—T2) 

Stratified Charge Engines 

Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 

AVENA 
See OATS 
AXONS 
See NERVE CELLS 
AZULENE 
Rydberg Correction 
Rydberg states in azulene, 6 :31046 (DOE/EV/03018—T4) 


BACA GEOTHERMAL FIELD 
Geothermal Power Plants 
Baca Data Dissemination Program, 6 :30343 
Information Dissemination 
Baca Data Dissemination Program, 6 :30343 
Reservoir Engineering 
Geothermal reservoir initial state, Baca Location No. 1, New 
Mexico, Redondo Creek field, 6 :30384 
Well Drilling 
Drilling, completing, and maintaining geothermal wells in 
Baca, New Mexico, 6 :30361 (SAND—81-0036C) 
Well Pressure 
Geothermal reservoir initial state, Baca Location No. 1, New 
Mexico, Redondo Creek field, 6 :30384 
Well Temperature 
Geothermal reservoir initial state, Baca Location No. 1, New 
Mexico, Redondo Creek field, 6 :30384 
BALLASTS 
Energy Efficiency 
Energy-efficient management of lighting in a Veterans 
Administration medical center, 6 :30819 (LBL—12659) 
BALLOONING INSTABILITY 
Ballooning-mode theory of trapped-electron instabilities in 
tokamaks, 6 :31465 
N-dependence of ballooning instabilities, 6 :31460 
Second region of stability against ballooning modes, 6 :31458 
Kinetic Equations 
Driving force of the ballooning instability, 6 :31443 
(DOE/ET/53051—25) 
BANKS 
See COMMERCIAL BUILDINGS 
BARGES 
See also SHIPS 
Unloading 
Equipment and coal unloading facility study, 6 :29843 
(DOE/OR/03054—2) 
BARIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Aiaska, 6 :29982 
(GJBX—235-81) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

BARLEY 
Calorific Value 
Energy production from straw. Final report, 6 :30885 
BARSTOW SOLAR PILOT PLANT 
Demonstration Programs 

10 MWe solar thermal central receiver pilot plant, 6 :30182 

(SAND—80-8049) 
BASALT 
Rock-Fluid Interactions 

Reaction of rhyolite glass and holocrystalline basalt with NaCl 
solutions at 300°C; effects of time and solution compositon 
on alteration minerology, 6 :30404 (CONF-800718—) 

Thermodynamic Properties 
Numerical modeling of the Near Surface Test Facility No. 1 
and No. 2 heater tests, 6 :30038 (RHO-BWI-SA—146) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
Control Equipment 

Description of battery state-of-charge controller, 6 :30155 

(DOE/ET/20279—T8) 
BATTERY SEPARATORS 
Fabrication 

Method of preparing porous, rigid ceramic separators for an 

electrochemical cell (Patent), 6 :30669 
BAUXITE 
Sorptive Properties 

Removal of alkali vapors by a fixed granular-bed filter using 
activated bauxite as a filter medium, 6 :30516 
(DOE/MC/08333— 167) 

BEARINGS 
Failures 

Development of bushings and bearings for use in hot-brine 
pumps. Quarterly technical progress report No. 6, March 1- 
June 1, 1981, 6 :30348 (DOE/TIC—1027465) 

Lubricating Oils 
Normal stress effects in viscoelastic fluid lubrication, 6 :31082 
Materials Testing 

Sodium technology: 1-FFTF support work, friction tests, 6 

:30924 (DOE/SF/91001—T5) 
Testing 

Development of bushings and bearings for use in hot-brine 
pumps. Quarterly technical progress report No. 6, March 1- 
June 1, 1981, 6 :30348 (DOE/TIC—1027465) 

BENTHOS 
Distribution 

Mid-Pacific Research Laboratory. Annual report, 1 October 

1979-30 September 1980, 6 :31224 (DOE/EV/00703—3) 


BENZENE 
Fluidized-Bed Combustion 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981 (Compounds tested 
-1-methylnaphthalene, toulene, benzene, n-heptane), 6 :29921 
(DOE/PC/30229—T1) 

Photon-Molecule Collisions 

Infrared vibrational predissociation spectroscopy of small 

molecular clusters, 6 :31349 (LBL—12981) 
Vibrational States 

Infrared vibrational predissociation spectroscopy of small 

molecular clusters, 6 :31349 (LBL—12981) 
BENZIDINE 
Photoionization 

Charge separation in photoredox reactions. Technical progress 
report, September 1, 1980-July 1, 1981 (Photoionization of 
tetramethylbenzidene in sodium dodecyl sulfate micellar 
solutions), 6 :31054 (DOE/ER/10745—1) 

Spin Echo 

Charge separation in photoredox reactions. Technical progress 
report, September 1, 1980-July 1, 1981 (Photoionization of 
tetramethylbenzidene in sodium dodecyl] sulfate micellar 
solutions), 6 :31054 (DOE/ER/10745—1) 

BERNSTEIN MODE 
Excitation 

Ion Bernstein-wave excitation via finite-Larmor-radius mode- 

transformation process, 6 :31450 (PPPL—1819) 
BERYLLIUM 
Elasticity 

Interpretation of shock-wave data for beryllium and uranium 

with an elastic-viscoplastic constitutive model, 6 :30956 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Equations of State 

Theoretical equations of state for metals, 6 :30931 (LA-UR— 

81-2124) 
Nucleosynthesis 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T1) 
Phase Studies 

Theoretical equations of state for metals, 6 :30931 (LA-UR— 

81-2124) 
Shock Waves 
Interpretation of shock-wave data for beryllium and uranium 
with an elastic-viscoplastic constitutive model, 6 :30956 
BERYLLIUM 5 
Nuclear Structure 
Shell-model calculations in the A = 5 system, 6 :31410 





BERYLLIUM COMPOUNDS 
Electronic Structure 


BERYLLIUM COMPOUNDS 
Electronic Structure 
Observation of high field DHVA-effect and induced 
magnetism in single crystal TiBez, 6 :31002 (LA-UR—81- 
1664) 
Magnetic Properties 
Observation of high field DHVA-effect and induced 
magnetism in single crystal TiBez, 6 :31002 (LA-UR—81- 
1664) 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BIG ROCK POINT REACTOR 
Fuel Rods 
Description and characterization of BRPR series S-0, S-1, S-2, 
S-3, and S-4 demonstration fuel rods, 6 :30554 
(DOE/ET/34215—20) 
BIG TEN REACTOR 
Research Programs 
Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 
H-Rev.) 
BILE ACIDS 
Qualitative Chemical Analysis 
Detection of atypical bile acids in disease states and their 
identification by gas chromatography-mass spectrometry- 
computer techniques, 6 :31235 
BINARY ALLOY SYSTEMS 
Order-Disorder Transformations 
Dynamics of a two-dimensional order-disorder transition, 6 
:31432 
BINARY-FLUID SYSTEMS 
Test Facilities 
Condensation of Refrigerant-11 on the outside of vertical 
enhanced tubes, 6 :30340 (ORNL/TM—7797) 
BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 
Atlas on the pathological anatomy of acute radiation sickness 
in experiment, 6 :31293 (AEC-tr—5630) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 


See also AGRICULTURAL WASTES 
PLANTS 
SUGAR CANE 
TREES 
WOOD WASTES 


Anaerobic Digestion 

Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 

Bibliographies 

Biosynthesis in biomass conversion. January 1976-July 1980 
(citations from the Energy Data Base). Report for January 
1976-July 1980, 6 :30097 (PB—81-851982) 

Combustion 
Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 
Energy Source Development 
Biomass: the energy source with growing potential, 6 :30772 
Fermentation 

Economic feasibility and technical readiness of solar 

technologies, 6 :30122 (CONF-790346—) 
Gasification 

Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 

Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 

Hydrolysis 

Autohydrolysis: a process system for utilizing geothermal 
fluids in converting lignocellulose biomass to alcohol fuels, 6 
30394 

Pyrolysis 

Design and operation of a solar fired biomass flash pyrolysis 

reactor, 6 :30243 (SERI/CP—633-1145) 
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Resource Assessment 

Earth-sheltered industrial utility park. Final report, 6 :30889 

(DOE/RS5/10248—T1) 
Solar Process Heat 

Design and operation of a solar fired biomass flash pyrolysis 

reactor, 6 :30243 (SERI/CP—633-1145) 
Technology Assessment 

Solar Technology Assessment Project. Volume X. Solar 
technology assessment: biomass, 6 :30131 (DOE/CS/30278— 
Tl) 

BIOMASS CONVERSION PLANTS 
Geothermal Process Heat 

Autohydrolysis: a process system for utilizing geothermal 
fluids in converting lignocellulose biomass to alcohol fuels, 6 
:30394 

BIOMASS PLANTATIONS 
Harvesting Equipment 

Harvesting of close-spaced short-rotation woody biomass, 6 

:30140 (DOE/ET/23133—T2) 
BIOPHYSICS 
Research Programs 

Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1980-September 30, 1981 (Lead abstract), 
6 :31259 (DOE/EV/04733—T1) 

BIOSYNTHESIS 
Bibliographies 

Biosynthesis in biomass conversion. January 1976-July 1980 
(citations from the Energy Data Base). Report for January 
1976-July 1980, 6 :30097 (PB—81-851982) 

BIPHENYLDIAMINE 
See BENZIDINE 
BIPYRIDINES 
Photolysis 

One-electron reduction product of Tris (2,2’- 

bipyridine)rhodium (IID), 6 :31052 (BNL—29842) 
Radiolysis 

One-electron reduction product of Tris (2,2’- 

bipyridine)rhodium (III), 6 :31052 (BNL—29842) 
Reduction 

One-electron reduction product of Tris (2,2’- 

bipyridine)rhodium (III), 6 :31052 (BNL—29842) 
BISMUTH 209 
Chlorine 37 Reactions 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T 1) 
BITUMENS 
Biodegradation 

Pilot study on the isolation metabolism and adaptation of 
microorganisms to Santa Rosa Tar-Sand hydrocarbons: 
Phase I. Final report, January 1, 1980-March 31, 1981, 6 
:29939 (NP—1903561) 

BITUMINOUS COAL 
Production 

Analysis of the labor productivity decline in the US bituminous 
coal mining industry. Final technical report as of June 8, 
1981, 6 :29931 (DOE/ET/10033—T1) 

BLACK SHALES 
Hydraulic Fracturing 
LLNL gas-stimulation program. Semiannual progress report, 
April-September 1980, 6 :29957 (UCRL—50036-80-2) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLEOMYCIN 
Biological Effects 

Hyperthermia and chemotherapy agent, 6 :31299 

(DOE/EV /04733—T1) 
Synergism 

Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 

Misonidazole pretreatment enhances the cytotoxicity of 
antineoplastic agents (In vitro; bleomycin), 6 :31300 
(DOE/EV /04733—T1) 

BOILERS 
Acoustic Emission Testing 

On-line acoutic-emission monitoring of fossil power plants: a 

critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 
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Corrosion 
Ash chemistry and its effect in boiler furnaces, 6 :30481 (EPRI- 
WS—80-141) 
Flyash erosion of boiler convection banks, 6 :30480 (EPRI- 
WS—80-141) 
Erosion 
Flyash erosion of boiler convection banks, 6 :30480 (EPRI- 
WS—80-141) 
Fouling 
Ash chemistry and its effect in boiler furnaces, 6 :30481 (EPRI- 
WS—380-141) 
Heat Transfer 
Technical support for open-cycle MHD program. Progress 
report, April-June 1980, 6 :30773 (ANL/MHD—80-10) 
Modifications 
Kwinana coal conversion in western Australia, 6 :30478 
(EPRI-WS—80-141) 
Retrofitting 
Ash chemistry and its effect in boiler furnaces, 6 :30481 (EPRI- 
WS—80-141) 
Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 
Use of coal in oil-design boilers, 6 :30486 (EPRI-WS—80-141) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Nonlinear Problems 
Initial value problems for the Carleman equation, 6 :31440 
BOLTZMANN TRANSPORT EQUATION 


See BOLTZMANN EQUATION 
BONNEVILLE POWER ADMINISTRATION 
Interconnected Power Systems 
30-MJ superconducting magnetic-energy storage for BPA 
transmission-line stabilizer, 6 :30547 (LA-UR—81-2296) 


BOREHOLES 
Data Transmission 
Design of a borehole data-acquisition/transmission system. 
Final report, Volume I, 6 :29976 (GJBX—224-81) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX—- 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 


BRAYTON CYCLE POWER SYSTEMS 
Program Management 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

Ion Implantation 

Local mixing model for deuterium replacement in solids, 6 

:30987 
Nucleosynthesis 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T 1) 
BORON ALLOYS 
Physical Radiation Effects 

Response of metallic glasses FesoNisoPi4Bs and FesoBzo to 
irradiation with 800-MeV protons, 6 :30933 (LA-UR—81- 
2266) 

BORON CARBIDES 
Casting ‘ 

Compocasting of an aluminum alloy composite containing ByC 

particulate, 6 :30990 (SAND—81-0976) 
Chemical Radiation Effects 

Helium diffusion in irradiated boron carbide, 6 :30627 (HEDL- 

SA—2236-FP) 
BORON NITRIDES 
X-Ray Emission Analysis 

Influence of specimen thickness in quantitative electron energy 

loss spectroscopy, 6 :31033 
BOUNDARY-VALUE PROBLEMS 
Numerical Solution 
Initial-value problems in potential theory, 6 :31514 
(DOE/ER/70019—T14) 
BRAIN 
See also HYPOTHALAMUS 
Biological Functions 

Tissue interaction with nonionizing electromagnetic fields. 

Final report, 6 :31308 (DOE/ET/29078—T1) 
Radioisotope Scanning 

Radionuclide scans not indicated for clinical Stage I melanoma, 

6 :31252 
BRAYTON CYCLE POWER SYSTEMS 
Compressors 

Mini-BRU radial compressor redesign and test report, 6 :30083 

(DOE/SF/01123—TS50) 
Demonstration Programs 

Isotope Brayton ground demonstration testing and flight 
qualification. Volume 1. Technical program, 6 :30081 
(DOE/SF/01123—T47) 

Isotope Brayton ground demonstration testing and flight 
qualification program. Volume |. Technical program, 6 
:30085 (DOE/SF/01123—T55) 

Design 

Brayton isotope power system design integrity checklist (BIPS- 
DIC), 6 :30084 (DOE/SF/01123—T51) 

Isotope Brayton ground-demonstration testing and flight 
qualification: executive summary, 6 :30078 
(DOE/SF/01123—T42) 

Gas Turbines 

Proven reliability of the gas-turbine engine. BIPS Phase 1, 6 

:30086 (DOE/SF/01123—T56) 
Health Hazards 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 6 
:30079 (DOE/SF/01123—T44) 

Performance 

Manual for the program CASLE: cycle analysis and second- 

law evaluation, 6 :31121 (EGG-CS—S5351) 
Performance Testing 

Isotope Brayton ground-demonstration testing and flight 
qualification: executive summary, 6 :30078 
(DOE/SF/01123—T42) 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 6 
:30079 (DOE/SF/01123—T44) 

Program Management 

Isotope Brayton ground demonstration testing and flight 
qualification program. Volume 1. Technical program, 6 
:30085 (DOE/SF/01123—TS55) 





BRAYTON CYCLE POWER SYSTEMS 
Quality Assurance 


Quality Assurance 

Brayton isotope power system design integrity checklist (BIPS- 

DIC), 6 :30084 (DOE/SF/01123—TS51) 
Radioisotope Heat Sources 

ERDA BIPS program action items, 6 :30080 
(DOE/SF/01123—T45) 

Isotope Brayton ground demonstration testing and flight 
qualification program. Volume 1. Technical program, 6 
:30085 (DOE/SF/01123—TS55) 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 6 
:30079 (DOE/SF/01123—T44) 

Proven reliability of the gas-turbine engine. BIPS Phase 1, 6 
:30086 (DOE/SF/01123—T56) 

Research Programs 

BIP-S program plan, 6 :30077 (DOE/SF/01123—T32) 

ERDA BIPS program action items, 6 :30080 
(DOE/SF/01123—T45) 

Safety 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 6 
:30079 (DOE/SF/01123—T44) 

Specifications 

Proven reliability of the gas-turbine engine. BIPS Phase 1, 6 

:30086 (DOE/SF/01123—T56) 
Test Facilities 

ERDA BIPS workhorse loop test procedures, 6 :30082 

(DOE/SF/01123—T49) 
Thermodynamics 
Manual for the program CASLE: cycle analysis and second- 
law evaluation, 6 :31121 (EGG-CS—5351) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Natural Convection 
Natural circulation in fusion reactor blankets, 6 :31501 
BRINES 
Radiolysis 

Radiation chemistry of salt-mine brines and hydrates, 6 :31057 

(ORNL—5726) 
Reinjection 

SDG and E/ERDA Geothermal Loop Experimental Facility. 
Brine reinjection pump report, 6 :30331 (DOE/ET/28443— 
T1l) 

BROMINE 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° « 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
BROMINE COMPOUNDS 
Abundance 

Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6 :31036 (ORNL/TM—7942) 

BROMODEOXYURIDINE 
See BUDR 
BROOKHAVEN CYCLOTRON 
T 

Move of the Radiological Research Accelerator Facility to the 
Nevis Laboratory of Columbia University, 6 :31068 
(DOE/EV/04733—T1) 
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BUBBLES 
Size 
Bubble phenomena, 6 :31065 (AD—338012) 
BUCKET WHEEL EXCAVATORS 
Design 
Preliminary feasibility study of tandem dragline/BWE mining 
approach. Final report, 6 :29902 (DOE/ET/11268—T1) 
ufacturers 


Preliminary feasibility study of tandem dragline/BWE mining 
approach. Final report, 6 :29902 (DOE/ET/11268—T1) 
Recommendations 
Preliminary feasibility study of tandem dragline/BWE mining 
approach. Final report, 6 :29902 (DOE/ET/11268—T1) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDGETS 
Allocations 
Building and community systems resource-allocation model. 
Final report, 6 :30794 (DOE/CS/20205—T15) 
RAM2 resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T11) 
Revised BCS resource-allocation methodology. Final report, 6 
:30790 (DOE/CS/20205—T10) 
Planning 
Systems approach to divisional planning: a presentation by the 
Division of Conservation Research and Technology to the 
Assistant Administrator for Conservation, ERDA, 6 :31508 
(DOE/SF/90459—T 1) 
BUDR 
(Bromodeoxyuridine.) 
Radiosensitivity Effects 
Effects of protective and sensitizing agents in the molecular ion 
experiment (MEA; BUDR), 6 :31273 (DOE/EV/04733—T1) 
BUILDING CODES 
Specifications 
Model code for energy conservation in new building 
construction, 6 :30807 (DOE/CS/20019—T2) 
BUILDING MATERIALS 


See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 
Drying . . . 
Demonstration of energy conservation for multi-deck board 
dryers: Phase I. Final report, 6 :30867 (DOE/CS/40167— 
T2) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Infiltration 
Air leakage measurements by the tracer dilution method: a 
review, 6 :30835 
Building air change rate and infiltration measurements, 6 
:30832 
Significance of air infiltration on building energy conservation 
design, standards, and codes, 6 :30842 
Computer Codes 
Ultimate in building energy analysis: DOE-2 and BLAST, 6 
:30817 (LA-UR—81-2288) 
Computerized Simulation 
Comparative study of four building energy simulations: Phase 
II; DOE-2.1, BLAST-3.0, SUNCAT-2.4, and DEROB-4, 6 
:30252 (SERI-TP—721-1326) 
Control Systems 
State of Missouri energy-conservation program: energy savings 
through controls and heat recovery in building systems, 6 
:30814 (DOE/TIC— 1028181) 
Cooling Load 
Ground-coupled cooling in hot, arid regions, 6 :30830 
(SERI/TP—722-1355) 


Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Piant engineering and design. Volume 23, Book 1: Plant 
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Section 4100 - Buildings, 6 :29765 (DOE/ET/13060— 
T3(Vol.23)(Bk. 1)) 
Energy Analysis 

Comparative study of four building energy simulations: Phase 
II; DOE-2.1, BLAST-3.0, SUNCAT-2.4, and DEROB-4, 6 
:30252 (SERI-TP—721-1326) 

Energy-utilization analysis of the International Energy Agency 
test buildings using the Cal-ERDA program, 6 :30806 
(CONF-7705189—1) 

Ultimate in building energy analysis: DOE-2 and BLAST, 6 
330817 (LA-UR—81-2288) 

Energy Conservation 

Nonresidential buildings energy consumption survey: fuel 
characteristics and conservation practices, 6 :30809 
(DOE/EIA—0278) 

Energy Consumption 

Nonresidential buildings energy consumption survey: fuel 
characteristics and conservation practices, 6 :30809 
(DOE/EIA—0278) 

Threshold evaluation data revision and computer program 
enhancement. Final report, 6 :30793 (DOE/CS/20205—T13) 

Foundations 

Moment-rotation characteristics of column base plate to 

foundation connections, 6 :31070 (K/SUB—7821/X03/1) 
Heat Recovery 

State of Missouri energy-conservation program: energy savings 
through controls and heat recovery in building systems, 6 
:30814 (DOE/TIC—1028181) 

Passive Solar Heating Systems 

Graphical method to analyze dynamic response of passive 

buildings, 6 :30253 (SERI/TP—721-1332) 
Standards 

Significance of air infiltration on building energy conservation 

design, standards, and codes, 6 :30842 
Temperature Control 

Energy conserving opportunities using temperature controls, 6 

:30801 (CONF-790346—) 
Thermal Efficiency 

Graphical method to analyze dynamic response of passive 

buildings, 6 :30253 (SERI/TP—721-1332) 
Ventilation 
Building air change rate and infiltration measurements, 6 
30832 
BURNERS 
See also FLUIDIZED-BED COMBUSTORS 
OIL BURNERS 
Modifications 

FP & L’s Sanford coal-oil mixture demonstration project, 6 
30488 (EPRI-WS—80-141) 

Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 

BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BUSES 
Energy Demand 

Energy-economy study methods and transit cases. Final report, 

6 :30845 (DOE/CS/50189—T1) 
Life-Cycle Cost 

Life-cycle costing for procurement of small buses, 6 :30859 

(UMTA-RI—06-0007-80-1) 
Procurement 

Life-cycle costing for procurement of small buses, 6 :30859 

(UMTA-RI—06-0007-80-1) 
BUTANE 
Electron-Molecule Collisions 

Energy-deposition studies. Final report, 6 :31348 

(DOE/SF/00936—T1) 
Thermodynamic Properties 
Pressure dependence of the structure and properties of liquid 
n-butane, 6 :31048 
BWR TYPE REACTORS 
See also BIG ROCK POINT REACTOR 
RWE-BAYERNWERK REACTOR 
Coated Fuel Particles 

Process development and fabrication for sphere-pac fuel rods, 

6 :30553 (DOE/ET/34215—18) 


CADMIUM TELLURIDES 
Crystal Growth 


Fuel Rods 
Analysis of fission gas release measurements using the 
COMETHE IIIJ and FCODE-Alpha computer codes. Final 
report, 6 :30557 (EPRI-NP—1954) 
Assessment of precision gamma scanning for inspecting LWR 
fuel rods. Final report, 6 :30556 (EPRI-NP—1952) 
Process development and fabrication for sphere-pac fuel rods, 
6 :30553 (DOE/ET/34215—18) 
Pipes 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--1. J-integral 
analysis, 6 :30559 
Power-Cooling-Mismatch Accidents 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments, 6 :30639 (EGG-M—02881) 
Reactivity Insertions 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments, 6 :30639 (EGG-M—02881) 
Reactor Materials 
Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
:30555 (EPRI-NP— 1884) 
Reactor Safety 
Light water reactor safety technology program. Quarterly 
report, January-March, 1981, 6 :30646 (SAND—81-1325) 


Cc 


CADMIUM CHLORIDES 
Biological Effects 
Regulation of Cd**/Zn** -stimulated metallothionein synthesis 
during induction, deinduction, and superinduction, 6 :31229 
Chemical Reaction Kinetics 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Voltametry 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
CADMIUM COMPLEXES 
Chemical Reaction Kinetics 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Voltametry 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
CADMIUM COMPOUNDS 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
CADMIUM SULFIDE SOLAR CELLS 
Charged-Particle Transport 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 
Mathematical Models 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 
CADMIUM SULFIDES 
Vapor Plating 
Cadmium sulfide/copper ternary heterojunction cell research. 
Technical progress report No. 1, September 30, 1977- 
December 31, 1977, 6 :30135 (DOE/ET/20414—T2) 
CADMIUM TELLURIDES 
Crystal Growth 
Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 2, February 1- 
April 30, 1981, 6 :30151 (SERI/PR—9330-1-T2) 





CADMIUM TELLURIDES 
Grain Boundaries 


Grain Boundaries 

Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 2, February 1- 
April 30, 1981, 6 :30151 (SERI/PR—9330-1-T2) 

Vacuum Evaporation 

Preparation and properties of evaporated CdTe films compared 
with single crystal CdTe. Progress report No. 2, February 1- 
April 30, 1981, 6 :30151 (SERI/PR—9330-1-T2) 

CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 
Atom-Atom Collisions 

Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GIBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Ion-Atom Collisions 

Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
PIXE Analysis 

Proton-induced x-ray emission analysis: a complement to 
analytical methods used in enviroamental studies, 6 :31023 
(DOE/EV/10405—4) 

CALCIUM 40 
Chlorine 37 Reactions 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T 1) 
CALCIUM CARBONATES 
Deposition 

Deposition of CaCOs in porous materials by flashing 

geothermal fluid, 6 :30408 
CALCIUM OXIDES 
Chemical Preparation 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T1) 


Glass leaching studies by sputter-induced photon spectrometry 
(SIPS), 6 :31015 
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CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
LONG VALLEY 


Electric Power 
Load-management evaluation (From regulatory point of view; 
California PUC), 6 :30755 (NP—22596) 
Electromagnetic Surveys 
Airborne electromagnetic surveys as a reconnaissance 
technique for geothermal exploration, 6 :30303 
Energy Demand 
California energy demand 1980 to 2000: revised forecast for 
consideration in the proceedings on the Third Biennial 
report. Volume I. Technical report, 6 :30672 (P—101-80-008) 
California Energy Demand 1980 to 2000: revised forecast for 
consideration in the proceedings on the Third Biennial 
Report. Volume II. Detailed appendices, 6 :30698 (P—102- 
80-008) 
Energy Policy 
Administration of the state fuels set-aside. Annual report to the 
Legislature, 6 :30714 (P—150-81-001) 
Geochemical Surveys 
Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 
Geothermal Wells 
Integrated geothermal well testing: test objectives and 
facilities, 6 :30365 (SAND—81-0036C) 
New bridge plug and retrieving tool that aids completion of 
geothermal steam wells, 6 :30363 (SAND—81-0036C) 
Resource Potential 
Geologic summary of the Owens Valley drilling project, 
Owens and Rose Valleys, Inyo County, California, 6 :29972 
(GJBX— 128-81) 
CALIFORNIUM 252 
Spontaneous Fission 
Development of a gas-jet coupled ISOL facility with a "Cf 
spontaneous fission source, 6 :31417 (EGG-M—02681) 
Identification of new neutron-rich rare-earth nuclei produced 
in Cf spontaneous fission, 6 :31416 (EGG-M—02581) 
CALIPER LOGGING 
Tools 
Caliper and contour tool (Patent), 6 :30301 
CALORIMETERS 
Performance 
Calorimetry at 10.6 um using organic volume absorbers, 6 
31485 (LA-UR—81-2204) 
CAMBIUM 
See MERISTEMS 
CAMERAS 
See also GAMMA CAMERAS 
PDX < infrared TV camera system, 6 :31453 (PPPL—1826) 
CANADA 
Information Centers 
CANMET review 1978-1979, 6 :30691 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPSULES 
Leak Testing 
Strontium and cesium radionuclide leak detection alternatives 
in a capsule storage pool, 6 :30034 (PNL—3844) 
CARBON 


See also ACTIVATED CARBON 
GRAPHITE 


Quantitative Chemical Analysis 
Synthesis of nitramines. Final report, 6 :31047 
(DOE/SF/00115—T8) 
CARBON 12 
Alpha Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T 1) 
Isotope Effects 
vZ + vs band of "CF,, 6 :31051 
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CARBON 12 TARGET 
Neutron Reactions 

Is the concept of a mean free path relevant to nucleons in 

nuclei, 6 :31415 
Proton Reactions 

Is the concept of a mean free path relevant to nucleons in 

nuclei, 6 :31415 
CARBON 13 
Nuclear Magnetic Resonance 

Solution and solid carbon-13 magnetic resonance study of the 
conformation of 9,10-dihydroanthracene and its 9,10- 
methylated derivatives, 6 :31049 

CARBON 14 TARGET 
Oxygen 18 Reactions 

Production of neutron-rich nuclei via reactions of **O with 
4C: electromagnetic transitions in *°Al (15 to 35 MeV), 6 
:31412 (DOE/ER/10335—3) 

CARBON CYCLE 

Inland aquatic ecosystems and the perturbed global-carbon 

cycle, 6 :31187 (ORAU/IEA—81-7(M)) 
CARBON DIOXIDE 
Adsorption 

Design and cost estimate for the SRL integrated hot off gas 

facility using selective adsorption, 6 :30039 (SAI—509991R) 
Biological Effects 

Separation and measurement of direct and indirect effects of 

light on stomata, 6 :31230 
Chemical Reaction Yield 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T1) 

Environmental Impacts 

Response of the oceans to increasing atmospheric carbon 

dioxide, 6 :31220 (ORAU/IEA—81-6(M)) 
Removal 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29820 
(DOE/ET/10325—T6) 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29821 
(DOE/ET/10325—T8) 

Resources 

Analysis of socioeconomic issues and impact of development of 
the Bravo Dome carbon dioxide field. Final report, February 
1, 1980-January 31, 1981, 6 :30687 (NP—1903562) 

Separation Processes 

Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 

Solvent Properties 

Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 

CARBON DIOXIDE LASERS 
Electrodes 

Unidirectional composites as electrodes/preionization sources 
for CO? TEA lasers. Doctoral thesis, 6 :31090 (AD-A— 
091407) 

Ion Sources 

Unidirectional composites as electrodes/preionization sources 
for CO? TEA lasers. Doctoral thesis, 6 :31090 (AD-A— 
091407) 

CARBON MONOXIDE 
Air Pollution Control 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

Carboxylation 

Commercial applications of reactions catalyzed by soluble 

complexes of cobalt and rhodium, 6 :30099 
Chemical Reaction Yield 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T1) 

Chemical Reactions 

Water gas shift reaction: homogeneous catalysis by ruthenium 

and other metal carbonyls, 6 :30087 


Combustion Kinetics 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Fina! report, 6 :29915 
(DOE/ET/10686—T1) 
Methanation 
Catalytic hydrogenation of carbon monoxide. The formation of 
C,; hydrocarbons, 6 :30106 
Catalytic synthesis of hydrocarbons over group VIII metals. A 
discussion of the reaction mechanism, 6 :30100 
Commercial applications of reactions catalyzed by soluble 
complexes of cobalt and rhodium, 6 :30099 
Crystal and molecular structure of Cos(CO) CO: a possible 
intermediate in the reduction of CO, 6 :30105 
Mechanistic study of catalytic methanol synthesis. Progress 
report, 6 :30104 (DOE/PC/30239—T2) 
Molecular metal clusters as catalysts, 6 :30109 
Separation Processes 
Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 
CARBON MONOXIDE LASERS 
Bibliographies 
Carbon monoxide lasers. January 1976-August 1980 (citations 
from the International Aerospace Abstracts Data Base). 
Report for January 1976-August 1980, 6 :31094 (PB—81- 
850752) 
Carbon monoxide lasers. June 1976-August 1980 (citations 
from the Energy Data Base). Report for June 1976-August 
1980, 6 :31095 (PB—81-850760) 
CARBON SINKS 
Distribution 
Inland aquatic ecosystems and the perturbed global-carbon 
cycle, 6 :31187 (ORAU/IEA—81-7(M)) 
CARBON TETRAFLUORIDE 
Laser Spectroscopy 
Ve + v4 band of 2CF,, 6 :31051 
CARBONYLS 
Catalytic Effects 
Water gas shift reaction: homogeneous catalysis by ruthenium 
and other metal carbonyls, 6 :30087 
CARBOXYLATION 
Chemical Reaction Kinetics 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
CARBOXYLIC ACID ESTERS 
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Radioiodinated fatty acids for myocardial imaging: effects of 
chain length, 6 :31246 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
BILE ACIDS 


Synthesis 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
CARPOOLING 
Bibliographies 
Car pools. 1970-December 1980 (citations from the NTIS data 
base). Report for 1970-December 1980, 6 :30857 (PB—81- 
801334) 
Information Systems 
Ridesharing and the database management system, 6 :30858 
(UCRL—86543) 
CASCADE IMPACTORS 
Performance 
Sampling a high temperature-high pressure process stream with 
a cascade impactor, 6 :29835 (DOE/MC/08333—167) 
CAST IRON 
Corrosion Resistance 
Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 
Crevice Corrosion 
Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 





CAST IRON 
Pitting Corrosion 


Pitting Corrosion 
Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 
Stress Corrosion 
Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 
CASTING MOLDS 
Cooling 
Testing of heat pipes for cooling a 425/degree/c injection 
mold, 6 :30884 
CATALYSIS 
Electronic structure and local atomic configurations of flat and 
stepped (111) surfaces of Ni and Cu, 6 :30961 


Unifying principles in zeolite chemistry and catalysis, 6 :29941 
CATALYST SUPPORTS 
Surface Properties 
Ammonia synthesis: exploratory and applied research, 6 :30107 
CATALYSTS 
See also ELECTROCATALYSTS 
Comparative Evaluations 
Catalytic coal liquefaction. Quarterly report, January-March 
1981, 6 :29823 (DOE/ET/10518—T3) 
Deactivation 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
April 1-June 30, 1981, 6 :29829 (DOE/ET/14876—T4) 
Chemistry and morphology of coal liquefaction. Quarterly 
report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 
Coal-liquefaction research. Semi annual progress report, 
October 1, 1980-March 30, 1981 (Slurry reactor vs fixed 
bed), 6 :29868 (LBL—12920) 
Design 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
Performance Testing 
Catalytic coal liquefaction. Quarterly report, January-March 
1981, 6 :29823 (DOE/ET/10518—T3) 
Catalytic coal liquefaction. Quarterly report, July-September 
1980, 6 :29866 (FE—2013-14) 
Two-stage coal-liquefaction process. Quarterly report, October 
1-December 31, 1979, 6 :29824 (DOE/ET/10735—T1) 
Poisoning 
Ammonia synthesis: exploratory and applied research, 6 :30107 
Surface Properties 
Ammonia synthesis: exploratory and applied research, 6 :30107 
Test Facilities 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October-31 December 1980, 6 :29848 (DOE/PC/30021—T5) 
Testing 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
CATALYTIC CRACKING 
See also HYDROCRACKING 
Catalysts 
Synthesis and properties of two catalytically important zeolites, 
6 :29940 
Technological applications of zeolites in catalysts, 6 :29942 
CATARACTS 
Radioinduction 
Analysis of the cataractogenic potential of fast argon ions 
(Rats), 6 :31261 (DOE/EV/04733—T1) 
CATHODES 
Design 
Energy savings through the use of an improved aluminum 
reduction cell cathode. Technical progress report, July 1- 
September 30, 1979, 6 :30868 (DOE/CS/40215—T2) 
CAVITY RECEIVERS 
Air Flow 
Investigation of free-forced convection flows in cavity-type 
receivers, 6 :30196 (SAND—80-8049) 
Experiment Planning 
Testing of the 1-MWth bench-model cavity-receiver steam 
generator, 6 :30212 (DOE/ET/20183—T1) 
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Heat Losses 

Experimental investigation of the convective heat losses from 
cavity type central receivers, 6 :30206 (SERI/CP—633-1145) 

Large cavity energy loss experiment, 6 :30197 (SAND—80- 
8049) 

Heat Transfer 

Investigation of free-forced convection flows in cavity-type 

receivers, 6 :30196 (SAND—80-8049) 
Performance Testing 

Testing of the 1-MWth bench-model cavity-receiver steam 

generator, 6 :30212 (DOE/ET/20183—T1) 
Research 

CRTF molten salt receiver subsystem research experiment 

(SRE), 6 :30191 (SAND—80-8049) 
CDC COMPUTERS 
Interactive Display Devices 

PLOT2K: a graphics interface to System 2000, 6 :31519 (LA- 
UR—81-2265) 

CE ENTRAINED FUEL PROCESS 
Commercialization 

C-E coal gasification process: commercial outlook for the 

1980s, 6 :29859 (EPRI-WS—79-238-Vol.2) 
Process Development Units 

Low-Btu gasification of coal for electric power generation. 
Phases I, II and III. Monthly progress report, April 1-April 
30, 1981, 6 :29819 (DOE/ET/10204—T1) 

Slags 

Low-Btu gasification of coal for electric power generation. 
Phases I, II and III. Monthly progress report, April 1-April 
30, 1981, 6 :29819 (DOE/ET/10204—T1) 

CELL KILLING 
Distribution 

Tests of normality for the number of survivors and related 

quantities, 6 :31262 (DOE/EV/04733—T1) 
Radioinduction 

Molecular ion experiment at Los Alamos Scientific 
Laboratory, 6 :31275 (DOE/EV/04733—T1) 

Radiosensitizing and cytotoxic properties of several 
hypoxiamediated drugs (®°Co; in vitro), 6 :31267 
(DOE/EV/04733—T1) 

Studies with encapsulated '*°I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in unfed plateau phase, 6 :31268 (DOE/EV/04733—T1) 

CELL NUCLEI 
Fluorescence Spectroscopy 
Use of fluorescence correlation spectroscopy to probe 
chromatin in the cell nucleus, 6 :31239 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CEMENTS 

See also PORTLAND CEMENT 

Materials Testing 

Current status of geothermal well cement development, 6 

:30358 (SAND—81-0036C) 
Temperature Effects 

Downhole temperature prediction for drilling geothermal 

wells, 6 :30359 (SAND—81-0036C) 
CENTRAL HEATING PLANTS 

Modern coal fired high temperature water (HTW) heat plant, 6 

:30887 (CONF-790346—) 
Annual Energy Storage 

A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 

Performance 

A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 

CENTRAL RECEIVERS 
Commercialization 

Commercialization of central receiver technology, 6 :30188 

(SAND—80-8049) 
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Commercialization of central receiver technology, 6 :30189 
(SAND—80-8049) 
Comparative Evaluations 
Cost-performance comparison of water-steam receiver for solar 
central electric power plants, 6 :30193 (SAND—80-8049) 
Convection 
Convective losses from solar central receivers, 6 :30195 
(SAND—80-8049) 
Experimental investigation of convective losses from solar 
receivers, 6 :30194 (SAND—80-8049) 
Overview of the Stanford/NEAR program convective losses 
from solar central receivers, 6 :30207 (SERI/CP—633-1145) 


Cost-performance comparison of water-steam receiver for solar 

central electric power plants, 6 :30193 (SAND—80-8049) 
Demonstration Programs 

System review: central receiver system, 6 :30202 (SERI/CP— 

633-1145) 
Heat Flux 

Solar-receiver heat-flux and structural studies. Second 
quarterly progress report, October, November, December 
1975, 6 :30166 (DOE/ET/20168—T6) 

Heat Losses 

Convective losses from solar central receivers, 6 :30195 
(SAND—80-8049) 

Experimental investigation of convective losses from solar 
receivers, 6 :30194 (SAND—80-8049) 

Overview of the Stanford/NEAR program convective losses 
from solar central receivers, 6 :30207 (SERI/CP—633-1145) 

Meetings 

Department of Energy solar central receiver semiannual 

meeting, 6 :30178 (SAND—80-8049) 
Performance 

Cost-performance comparison of water-steam receiver for solar 

central electric power plants, 6 :30193 (SAND—80-8049) 
Performance Testing 

Solar 1/4-MWth receiver test plans, 6 :30177 

(DOE/SF/90506—T 1) 
Research Programs 

500 kW/sub e/ central receivers system (CRS) of the small 
solar power systems project (SSPS): Almeria, 6 :30184 
(SAND—80-8049) 

Alternative central receiver power system program, Phase II, 6 
:30192 (SAND—80-8049) 

Department of Energy solar central receiver semiannual 
meeting, 6 :30178 (SAND—80-8049) 

Receiver development program overview, 6 :30190 (SAND— 
80-8049) 

Technical overview of the US central receiver program, 6 
:30181 (SAND—80-8049) 

Reviews 

System review: central receiver system, 6 :30202 (SERI/CP— 

633-1145) 
Steam Generators 
Cost-performance comparison of water-steam receiver for solar 
central electric power plants, 6 :30193 (SAND—80-8049) 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CERAMICS 
Standards 

Annual book of ASTM standards. Part 17. Refractories, glass, 
and other ceramic materials; manufactured carbon and 
graphite products, 6 :30988 

CERIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 


Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Valence 

Effects of pressure on the mixed valent properties of Ce and its 

intermetallic compounds, 6 :30913 (CONF-810828—S) 
CERIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO.-RE2O; (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 
CERMETS 
Optical Properties 

Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 

1145) 
Stability 

Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 
1145) 

CERRO PRIETO GEOTHERMAL FIELD 
Geothermal Wells 

Geothermal well completions in Cerro Prieto, 6 :30362 
(SAND—81-0036C) 

Geothermal well maintenance and repair in Cerro Prieto, 6 
:30364 (SAND—81-0036C) 

Hydrothermal Alteration 

Hydrothermal alteration as an indicator of temperature and 
flow regime in the Cerro Prieto geothermal field of Baja 
California, 6 :30292 

Well Drilling 

Geothermal drilling in Cerro Prieto, 6 :30350 (SAND—81- 

0036C) 
CESIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

CESIUM 137 
Environmental Transport 

Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 

Ton Exchange 
Decontamination of alkaline radioactive waste by ion 
exchange, 6 :30049 
CHALKS 
See LIMESTONE 
CHARS 
Combustion 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 3, 1 
April 1981-30 June 1981, 6 :29924 (DOE/PC/30306—T3) 

Particle Size 

Pulverized-fuel combustion: modeling and scaleup 
methodologies. Third quarterly report, April 1, 1981-June 
30, 1981, 6 :29922 (DOE/PC/30294—3) 





CHEMICAL ACTIVATION 
Kinetics 


CHEMICAL ACTIVATION 
Kinetics 
Regulation of Cd**/Zn** -stimulated metallothionein synthesis 
during induction, deinduction, and superinduction, 6 :31229 
CHEMICAL ANALYSIS 
See also ELECTRON MICROPROBE ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
MASS SPECTROSCOPY 
QUANTITATIVE CHEMICAL ANALYSIS 


Quality Assurance 
Laboratory quality assurance and its role in the safeguards 
analytical laboratory evaluation (SALE) program, 6 :30058 
(HEDL-SA—2432) 
CHEMICAL EXPLOSIONS 
Shock Waves 
Two-dimensional FCT model of low-altitude nuclear effects. 
Annual report 1 Jun 79-1 Jun 80, 6 :31176 (AD-A—091505) 
Uses 
Investigation of a high explosive technique for simulation of 
local fallout from shallow-buried bursts. Final report 1 Mar 
1978-31 Jul 1979, 6 :31147 (AD-A—091371) 
CHEMICAL EXPLOSIVES 


See also NITROCELLULOSE 
TATB 


Chemical Composition 
Performance of chemical analogs of the explosive CP, 6 :31151 
(SAND—81-0246C) 
Detonations 
Performance of chemical analogs of the explosive CP, 6 :31151 
(SAND—81-0246C) 
Detonators 
Assessment of the MC3608 detonator shipping package hazard 
tlassification, 6 :31149 (MLM-MU—81-66-0003) 
Review of low-voltage CP detonators, 6 :31150 (SAND—81- 
0245C) 
Ignition 
CO,-laser ignition of DAPP targets, 6 :31152 (SAND—81- 
1403) 
Impact Tests 
Explosive reaction of cased charges generated by impacts of 
.30 calibre bullets, 6 :31155 (UCRL—86480) 
Performance 
Explosive reaction of cased charges generated by impacts of 
.30 calibre bullets, 6 :31155 (UCRL—86480) 
Physical Properties 
Performance of chemical analogs of the explosive CP, 6 :31151 
(SAND—81-0246C) 
Sensitivity 
Performance of chemical analogs of the explosive CP, 6 :31151 
(SAND—81-0246C) 
Thermal Degradation 
Degradation of the molecular weight and nitrate ester content 
of cellulose nitrate on thermal aging (PBX-9404), 6 :31153 
(UCRL—S53163) 
CHEMICAL INDUSTRY 
Energy Conservation 
Merichem foresees 51.5% energy use reduction by year’s end 
as compared with 1974, 6 :30881 
Geothermal Process Heat 
Potential for geothermal direct use in the greenhouse, lumber, 
chemical, and potato and onion processing industries, 6 
:30399 
CHEMICAL LASERS 
Nozzles 
Lanthanum-hexaboride carbon composition for use in corrosive 
hydrogen-fluorine environments (Patent), 6 :30992 
Research Programs 
Laser research and applications. Semiannual report, October 
1980-March 1981, 6 :31490 (SAND—81-0958) 
CHEMICAL PLANTS 
See also PETROCHEMICAL PLANTS 
Technology Assessment 
Technology of ammonia plants, 6 :30108 
CHEMICAL REACTORS 
Bibliographies 
Thermochemical processes in biomass conversion. January 
1976-July 1980 (citations from the Energy Data Base). 
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Report for January 1976-July 1980, 6 :30096 (PB—81- 
851974) 
Design 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 3, 1 
April 1981-30 June 1981, 6 :29924 (DOE/PC/30306—T3) 

Design and operation of a solar fired biomass flash pyrolysis 
reactor, 6 :30243 (SERI/CP—633-1145) 

Operation 

Design and operation of a solar fired biomass flash pyrolysis 

reactor, 6 :30243 (SERI/CP—633-1145) 
CHEMOTHERAPY 
Side Effects 

Comparison of the oncogenic potential of several 

chemotherapeutic agents, 6 :31298 (DOE/EV/04733—T1) 
Synergism 

Hyperthermia and chemotherapy agent, 6 :31299 

(DOE/EV/04733—T1) 
CHLORINE 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

CHLORINE COMPOUNDS 
Abundance 

Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6 :31036 (ORNL/TM—7942) 

CHLOROPHYLL 
Photochemical Reactions 

Theoretical study of excitons in chlorophyll a photosystems on 

a picosecond timescale, 6 :31053 
CHROMATIN 
Molecular Structure 

Use of fluorescence correlation spectroscopy to probe 

chromatin in the cell nucleus, 6 :31239 
CHROMIUM 
Activation Analysis 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

Self-Diffusion 
Self-diffusion in chromium, 6 :30959 
CHROMIUM 51 
Diffusion 

Grain boundary diffusion and grain boundary chemistry of Cr- 
doped magnesium oxide. Technical progress report, 6 :30979 
(DOE/ER/04998—T1) 

CHROMIUM ALLOYS 
Aging 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—S5783) 
Corrosion Resistance 

Corrosion of 9 chrome | moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Films 

Corrosion of 9 chrome | moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Physical Radiation Effects 

HEDL contribution to DAFS HFIR irradiation of 
representative path B alloys (Precipitation-strengthened Fe— 
Ni—Cr), 6 :30976 (HEDL—6851) 

Precipitation Hardening 

Particle-size-distribution effects in precipitation hardening. 
Third annual progress report, February 1, 1971-December 
31, 1971, 6 :30950 (UCLA-ENG—7214) 

Tensile Properties 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—S5783) 
CHROMIUM COMPLEXES 
Chemical Reactions 

Monoalkylchromium(iII) complexes of a tetradentate Ng 

macrocycle, 6 :31043 
CHROMIUM COMPOUNDS 
Toxicity 

Carcinogenicity and anticarcinogenicity of metal compounds, 6 

:31307 
CHROMIUM-MOLYBDENUM STEELS 
Gas Tungsten-Arc Welding 

Development of automated welding process for field 
fabrication of thick-walled pressure vessels, 6 :30622 
(DOE/ET/13511—T7) 

Physical Radiation Effects 

Effect of low-temperature irradiation with (n,a) helium 
production on tensile properties of 12 Cr-1 Mo VW-type 
steels, 6 :30915 (CONF-810831—10) 

Tensile Properties 

Effect of low-temperature irradiation with (n,a) helium 
production on tensile properties of 12 Cr-1 Mo VW-type 
steels, 6 :30915 (CONF-810831—10) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 

Studies on the induction of chromosomal aberrations and cell 
cycle progression effects of random and associated charged 
particles, 6 :31270 (DOE/EV/04733—T1) 

X-ray induced delays in cell progression and chromosomal 
aberrations production in Tradescantia clone 02 root 
meristems, 6 :31271 (DOE/EV/04733—T1) 

CIRCUIT BREAKERS 
Operation 
System studies of integrated ac/dc systems incorporating 
HVDC circuit breakers, 6 :30540 (DOE/ET/29185—20) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CISTRONS 
See GENES 
CLAYS 
See also ATTAPULGITE 


ILLITE 
Friction 
Effects of clay-seam behavior on WIPP repository design 
(Clay seams), 6 :30042 (SAND—81-0768) 
Hydrothermal Alteration 
Reactions of attapulgite and sepiolite in high-temperature 
drilling fluids, 6 :30370 (SAND—81-0036C) 
Slip 
Effects of clay-seam behavior on WIPP repository design 
(Clay seams), 6 :30042 (SAND—81-0768) 
Sorptive Properties 
Study of phenol adsorption by coal and minerals at a proposed 
UCC site, 6 :29801 (CONF-800716—) 
CLIMATES 
Forecasting 
Experimental short-term climate forecasting procedure for US 
winter temperatures and its verification, 6 :31185 
(DOE/EV/12195—40) 
Mathematical Models 
Sensitivities of radiative-convective climate models, 6 :31183 
CLINCH RIVER BREEDER REACTOR 
Pumps 
Standpipe-Bubbler level-control study, W.P. 7373. Engineering 
memorandum EM 0225. Final report, 6 :30603 
(DOE/SF/98001—T7) 
Seals 
Cover gas seals, 6 :30615 (DOE/SF/00824—T15) 
CLOTHES DRYERS 


Vents 
Effect of forced ventilation on house infiltration, 6 :30821 
(ORNL/CON—75) 


COAL 
See also BITUMINOUS COAL 
LIGNITE 
SUBBITUMINOUS COAL 


Alkylation 

Chemistry and morphology of coal liquefaction. Quarterly 

report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 
Chemical Composition 

Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 
80-141) 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Interim report, 
November 1980, 6 :30496 (TVA/OP/EDT—81/26) 

Seminar proceedings: the use of coal in oil-design utility 
boilers, 6 :29927 (EPRI-WS—80-141) 

Chemical Properties 

Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 

80-141) 
Combustion 

Computational tools for pulverized-coal combustion. First 
quarterly report, March 1981-June 1981, 6 :29925 
(DOE/PC/40265—1) 

Data base and experimental studies of gas phase alkali ... SO2 
interactions, 6 :29918 (DOE/MC/08333—167) 

Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333—167) 

Study of the formation of submicron particulates generated by 
coal combustion. Third quarterly progress report, 1 April 
1981-30 June 1981, 6 :29923 (DOE/PC/30305—T3) 

Electron Microprobe Analysis 

Application of materials-characterization techniques to coal 

and coal wastes, 6 :29889 (ORNL/TM—7663) 
Electron Microscopy 

Application of materials-characterization techniques to coal 
and coal wastes, 6 :29889 (ORNL/TM—7663) 

Chemistry and morphology of coal liquefaction. Quarterly 
report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 

Environmental Effects 

National Coal Utilization Assessment: project plan, 6 :30707 

(DOE/EV/74010—T1) 
Fluidized-Bed Combustion 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 





Fluidized-Bed Combustion 


High-temperature measurements of alkali levels in an 
experimental 6-inch AFBC, 6 :30528 (DOE/MC/08333— 
167) 

Portland cement as a regenerable sorbent for the removal and 
recovery of SO: in the fluidized-bed combustion of coal, 6 
:31114 (BNL—29303) 

Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333—167) 

Fracture Properties 

Experimental and theoretical studies on thermo-structural 
responses associated with underground coal conversion 
(Includes effect of sample size; ultimate stress and strain 
data), 6 :29792 (CONF-800716—) 

Health Hazards 

National Coal Utilization Assessment: project plan, 6 :30707 

(DOE/EV/74010—T1) 
Hydraulic Transport 

Methanol from UCG for methanol-coal slurry transportation 

system, 6 :29907 (CONF-800716—) 
Hydrogenation 

Chemistry and morphology of coal liquefaction. Quarterly 
report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 

Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, April-June, 6 :29830 (DOE/ET/14881—6) 

Short-residence-time hydropyrolysis of coal. Technical 
progress report, 1 April 1980-30 June 1980, 6 :29827 
(DOE/ET/13153—T3) 

In-Situ Combustion 
In situ complete coal combustion for power generation, 6 
:29914 (CONF-800716—) 
Market 
Fuel supplier's purview, 6 :29947 (EPRI-WS—80-141) 
Materials Handling 

Kwinana coal conversion in western Australia, 6 :30478 

(EPRI-WS—80-141) 
Mechanical Properties 

Experimental and theoretical studies on thermo-structural 
responses associated with underground coal conversion 
(Includes effect of sample size; ultimate stress and strain 
data), 6 :29792 (CONF-800716—) 

Meetings 

Seminar proceedings: the use of coal in oil-design utility 

boilers, 6 :29927 (EPRI-WS—80-141) 
Microscopy 

Application of materials-characterization techniques to coal 

and coal wastes, 6 :29889 (ORNL/TM—7663) 
Natural Radioactivity 

Radioactive emissions from coal production and utilization. 
Second annual progress report, October 1, 1979-September 
30, 1980, 6 :29888 (LA—8825-PR) 

Nuclear Magnetic Resonance 

Characterization of western coals and coal macerals by solid 
state Nuclear Magnetic Resonance Spectroscopy. Progress 
report, 6 :29886 (DOE/PC/30226—T1) 

Particle Size 

Pulverized-fuel combustion: modeling and scaleup 
methodologies. Third quarterly report, April 1, 1981-June 
30, 1981, 6 :29922 (DOE/PC/30294—3) 

Physical Properties 

Effects of coal use in oil-design furnace, 6 :30482 (EPRI-WS— 
80-141) 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Interim report, 
November 1980, 6 :30496 (TVA/OP/EDT—81/26) 

Porosity 
Coal properties bearing on UCG modelling, 6 :29796 (CONF- 
8007 16—) 
Prices 
Oil to coal conversion options, 6 :30479 (EPRI-WS—80-141) 
Procurement 

Pipeline-Gas Demonstration Plant. Phase I. Procurement plan 

for coal feedstocks, 6 :29826 (DOE/ET/13060—T10) 
Pyrolysis 

Coal properties bearing on UCG modelling, 6 :29796 (CONF- 

8007 16—) 
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Short-residence-time hydropyrolysis of coal. Technical 
progress report, 1 April 1980-30 June 1980, 6 :29827 
(DOE/ET/13153—T3) 

Resource Assessment 
Fuel supplier's purview, 6 :29947 (EPRI-WS—80-141) 
Sorptive Properties 

Interaction of contaminated water and solid material by- 
products from in situ coal gasification: implications for 
pollution control technology, 6 :29805 (CONF-800716—) 

Study of phenol adsorption by coal and minerals at a proposed 
UCC site, 6 :29801 (CONF-800716—) 

Specifications 

Pipeline-Gas Demonstration Plant. Phase I. Procurement plan 

for coal feedstocks, 6 :29826 (DOE/ET/13060—T10) 
Sulfur Dioxide 

Portland cement as a regenerable sorbent for the removal and 
recovery of SOz2 in the fluidized-bed combustion of coal, 6 
331114 (BNL—29303) 

Transport 

Equipment and coal unloading facility study, 6 :29843 

(DOE/OR/03054—2) 
Volatile Matter 
Coal properties bearing on UCG modelling, 6 :29796 (CONF- 
8007 16—) 
COAL DEPOSITS 
Aerial Surveying 
Future of small scale mining, 6 :29906 
Exploration 
Future of small scale mining, 6 :29906 
COAL FINES 
Combustion Kinetics 

Combustion characteristics of fine-ground coal. Quarterly 
technical report, March 1-May 31, 1981, 6 :29926 
(DOE/PC/40269—1) 

Drying 

Prospect for economically processed clean coal, 6 :29913 

(EPRI-WS—80-141) 
Flotation 

Prospect for economically processed clean coal, 6 :29913 

(EPRI-WS—80-141) 
COAL GAS 
Chemical Composition 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
COAL GASIFICATION 
See also CE ENTRAINED FUEL PROCESS 
IN-SITU GASIFICATION 
LURGI SLAGGING PROCESS 
SAARBERG-OTTO GASIFICATION PROCESS 
TEXACO GASIFICATION PROCESS 
U-GAS PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 
WINKLER PROCESS 

High-pressure coal gasification combined-cycle power 
generation (KDV; Emphasizes coupling between gasifier and 
power plant), 6 :29865 (EPRI-WS—79-238-Vol.2) 

Process for gasifying carbonaceous material from a recycled 
condensate slurry (Patent), 6 :29767 

Comparative Evaluations 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 
Demonstration Plants 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 5. Plant Section 300: 
Gasification, 6 :29876 (DOE/ET/13060—T3(Vol.5)) 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 10: Plant Section 900 
- Sulfur Recovery, 6 :29877 (DOE/ET/13060—T3(Vol.10)) 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 14: Plant Section 1300 
- Ammonia Recovery, 6 :29878 (DOE/ET/13060— 
T3(Vol.14)) 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 19: Plant Section 3000 
- Flare, 6 :29879 (DOE/ET/13060—T3(Vol.19)) 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 21: Plant Section 3300 
- County Road, 6 :29880 (DOE/ET/13060—T3(Vol.21)) 
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Pipeline-gas Demonstration Piant. Phase I: Demonstration 
Plant engineering and design. Volume 23, Book 1: Plant 
Section 4100 - Buildings, 6 :29765 (DOE/ET/13060— 
T3(Vol.23)(Bk.1)) 

Pipeline-Gas Demonstration Plant. Phase I. Procurement plan 
for coal feedstocks, 6 :29826 (DOE/ET/13060—T10) 

Economics 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 
Feasibility Studies 

Low/medium-Btu coal-gasification-assessment program for 
potential users in New Jersey. Final report, 6 :29832 
(DOE/FE/20216—2) 

Flowsheets 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 
Fluidized Bed 

Solid circulation around a jet in a fluidized-bed gasifier. Final 

report, 6 :29828 (DOE/ET/13384—T2) 
Market 

C-E coal gasification process: commercial outlook for the 

1980s, 6 :29859 (EPRI-WS—79-238-Vol.2) 
Pilot Plants 

KGN fixed-bed gasifier and the planned gasworks Riedelland 
(KGN process Kohle gas Nordrhein GmbH), 6 :29858 
(EPRI-WS—79-238-Vol.2) 

Vew coal conversion process in a combined-cycle power plant 
(VEW process-partial gasification of burning char and gas), 
6 :29863 (EPRI-WS—79-238-Vol.2) 

Surveys 

Development of molten-carbonate fuel cells for power 
generation. Six-months progress report, August 15, 1977- 
February 15, 1978, 6 :30782 (DOE/ET/11319—T3) 


COAL GASIFICATION PLANTS 


Construction 

Phase I. Pipeline gas demonstration plant. Volume I. 
Schedules, controls, and staffing, 6 :29825 
(DOE/ET/i3060—T9Vol.1) 

Design 

Conceptual design and assessment of a coal-asification 
commercial demonstration plant. Volume 2: Texaco gasifier. 
Final report, 6 :29871 (TVA/OGM/OC—81/7) 

Economic Analysis 

Pipeline-gas Demonstration Plant. Phase I: Economic 

Reassessment, 6 :29881 (DOE/ET/13060—T11) 
Flue Gas 

Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 

(DOE/MC/08333—167) 
Fuel Feeding Systems 

Coal feeder development. Quarterly technical progress report, 
April - June, 1981, 6 :29836 (DOE/MC/14600—T3) 

Coal materials handling: coal-feeder development, phase I. 
Third quarterly technical progress report, April-June 1981, 6 
:29837 (DOE/MC/14601—T4) 

Hot Gas Cleanup 

Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 

(DOE/MC/08333— 167) 
Liners 

IITRI-4.2.9: design, engineering, and evaluation of refractory 

liners for slagging gasifiers, 6 :29845 (DOE/OR/13410—T2) 
Valves 

Development of a noninvasive acoustic leak detection system 
for large high pressure gas valves, 6 :29766 

Summary test report: Walworth, Bolted-Bonnet, Solid-Wedge 
Gate Valve METC SOA Test Valve No. A-20 state-of-the- 
art Lockhopper Valve-testing and Development Project, 6 
:29833 (DOE/MC—170) 


COAL INDUSTRY 


Energy Source Development 
Coal’s participation in world energy supplies, 6 :30719 
Financial Data 
Performance profiles of major energy producers 1979, 6 :29946 
(DOE/EIA—0206-79) 


COAL LIQUEFACTION 


See also SASOL PROCESS 
TSL PROCESS 


Catalysts 
Catalytic coal liquefaction. Quarterly report, January-March 
1981, 6 :29823 (DOE/ET/10518—T3) 
Catalytic coal liquefaction. Quarterly report, July-September 
1980, 6 :29866 (FE—2013-14) 
Research Programs 
Chemistry and morphology of coal liquefaction. Quarterly 
report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 
COAL LIQUEFACTION PLANTS 
Valves 
Development of a noninvasive acoustic leak detection system 
for large high pressure gas valves, 6 :29766 
COAL LIQUIDS 
Alkylation 
Chemistry and morphology of coal liquefaction. Quarterly 
report, January 1-March 30, 1981, 6 :29869 (LBL—12933) 
Chemical Analysis 
Synthetic fuel aromaticity and staged combustion. Third 
quarterly technical progress report, April 1-June 30, 1981, 6 
:29849 (DOE/PC/30302—3) 
Chemical Composition 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
April 1-June 30, 1981, 6 :29829 (DOE/ET/14876—T4) 
Synthetic fuel aromaticity and staged combustion. Third 
quarterly technical progress report, April 1-June 30, 1981, 6 
:29849 (DOE/PC/30302—3) 
Combustion 
Synthetic fuel aromaticity and staged combustion. Third 
quarterly technical progress report, April 1-June 30, 1981, 6 
:29849 (DOE/PC/30302—3) 
Cost 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—S5722) 
Deashing 
Separation of particles from coal derived liquids via surface 
charge properties. Final report, August 1977-May 1981, 6 
:29822 (DOE/ET/10445—1) 
Density 
H-Coal product physical properties measurement. Final report, 
6 :29870 (ORNL/TM—7915) 
Electrophoresis 
Separation of particles from coal derived liquids via surface 
charge properties. Final report, August 1977-May 1981, 6 
:29822 (DOE/ET/10445—1) 
Filtration 
Separation of particles from coal derived liquids via surface 
charge properties. Final report, August 1977-May 1981, 6 
:29822 (DOE/ET/10445—1) 
Hydrogenation 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
April 1-June 30, 1981, 6 :29829 (DOE/ET/i4876—T4) 
Prices 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
Rheology 
H-Coal product physical properties measurement. Final report, 
6 :29870 (ORNL/TM—7915) 
COAL MINERS 
Productivity 
Analysis of the labor productivity decline in the US bituminous 
coal mining industry. Final technical report as of June 8, 
1981, 6 :29931 (DOE/ET/10033—-T1) 
COAL MINES 
Feasibility Studies 
Future of small scale mining, 6 :29906 
Geology 
Hydrogeologic aspects of coal mining in Illinois: an overview, 
6 :29904 (EGN—90) 
Hydrology 
Hydrogeologic aspects of coal mining in Illinois: an overview, 
6 :29904 (EGN—90) 
Lighting Systems 
Evaluation of fluorescent lighting systems in various 
underground coal mines. Final report, May 1975-June 1978, 
6 :29905 (PB—81-125262) 
Planning 
Future of small scale mining, 6 :29906 





Hydrogeologic aspects of coal mining in Illinois: an overview, 
6 :29904 (EGN—90) 
Waste Management 
Coal mine waste. 1964-November 1980 (citations from the 
NTIS data base). Report for 1964-November 1980, 6 :29899 
(PB—81-801110) 
COAL MINING 


See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Productivity 
Analysis of the labor productivity decline in the US bituminous 
coal mining industry. Final technical report as of June 8, 
1981, 6 :29931 (DOE/ET/10033—T1) 


Safety evaluation methodology for advanced coal extraction 
systems, 6 :29933 (DOE/ET/12548—6) 
Technology Assessment 
Safety evaluation methodology for advanced coal extraction 
systems, 6 :29933 (DOE/ET/12548—6) 
COAL PREPARATION 
Drying 
Prospect for economically processed clean coal, 6 :29913 
(EPRI-WS—80-141) 
Heavy Media Separation 
Prospect for economically processed clean coal, 6 :29913 
(EPRI-WS—80-141) 
Magnetic Separators 
Selective separation of coal feedstocks for conversion by 
magnetic separation techniques, 6 :29908 (CONF-810814—6) 
COAL PREPARATION PLANTS 
Automation 
Control systems in coal-preparation plants. Final report, 6 
:29912 (EPRI-CS—1880) 
Measuring Instruments 
Control systems in coal-preparation plants. Final report, 6 
:29912 (EPRI-CS— 1880) 
On-Line Control Systems 
Control systems in coal-preparation plants. Final report, 6 
:29912 (EPRI-CS— 1880) 
Waste Processing 
Environmental control technology for coal cleaning wastes, 6 
:29898 (LA-UR—81-1904) 
COAL SEAMS 
Drying 
Hot gas drying calculations for a coal seam channel, 6 :29785 
(CONF-800716—) 
Permeability 
Hot gas drying calculations for a coal seam channel, 6 :29785 
(CONF-800716—) 
Linking study at great depth, 6 :29774 (CONF-800716—) 
Stresses 
Linking study at great depth, 6 :29774 (CONF-800716—) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Electrodes 
MHD-generator electode development. Quarterly report for 
January-March 31, 1981, 6 :30775 (DOE/ET/15529—T2) 
Flow Models 
Characterization of open-cycle coal-fired MHD generators. 
14th/15th quarterly technical progress report, February 1- 
July 31, 1980, 6 :30774 (DOE/ET/10775—T1) 
Heat Recovery 
Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 
Performance 
Characterization of open-cycle coal-fired MHD generators. 
14th/15th quarterly technical progress report, February 1- 
July 31, 1980, 6 :30774 (DOE/ET/10775—T1) 
Plasma 
Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 


ERA Vol. 6, No. 20/ 76S 


Seed Recovery 

Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 

COASTAL REGIONS 
Environmental Policy 
Coastal zone conflicts and urban opportunities, 6 :31211 
Policies for energy facility siting on the urban coast, 6 :31226 
Socio-Economic Factors 

Refining the waterfront. Alternative energy facility siting 

policies for urban coastal areas, 6 :31210 
COATED FUEL PARTICLES 

High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 

Fabrication 

Process development and fabrication for sphere-pac fuel rods 

(PWR; BWR), 6 :30553 (DOE/ET/34215—18) 
Failures 

Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions 
(HTGR), 6 :30640 (GA-A—16291) 

Performance Testing 

Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions 
(HTGR), 6 :30640 (GA-A—16291) 

Physical Radiation Effects 
Postirradiation examination and evaluation of Fort St. Vrain 
fuel element 1-0743, 6 :30592 (GA-A—16258) 
COATINGS 
See also PAINTS 
Chemical Vapor Deposition 

CVD techniques applied to energy problems, 6 :31479 (LA- 

UR—81-1293) 
Performance 

Process evaluation and characterization of TiC coating on 
graphite for Doublet III limiters and neutral beam armor, 6 
331475 (GA-A—16430) 

COBALT 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
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COBALT COMPLEXES 
Catalytic Effects 
Commercial applications of reactions catalyzed by soluble 
complexes of cobalt and rhodium, 6 :30099 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
Molecular Structure 
Crystal and molecular structure of Cos3(CO)sCO: a possible 
intermediate in the reduction of CO, 6 :30105 
COBALT COMPOUNDS 
Toxicity 
cinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
CO-GENERATION 
See COGENERATION 
Regional characteristics relevant to advanced technology 
cogeneration development, 6 :30795 (JPL-PUB—81-61) 
COGENERATION 
Demonstration Programs 
Central receiver solar cogeneration program overview, 6 
:30187 (SAND—80-8049) 
Energy Efficiency 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T 1) 
Recommendations 
Alternate energy studies in an industrial complex, 6 :30862 
(CONF-790346—) 
Technology Assessment 
Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 
COKE 
Chemical Reaction Yield 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T1) 
Procurement 


Pipeline-Gas Demonstration Plant. Phase I. Procurement plan 
for coal feedstocks, 6 :29826 (DOE/ET/13060—T10) 
Specifications 
Pipeline-Gas Demonstration Plant. Phase I. Procurement plan 
for coal feedstocks, 6 :29826 (DOE/ET/13060—T10) 
COKE-OVEN GAS 


See COAL GAS 
COLLIERIES 
See COAL MINES 
COLLISIONLESS PLASMA 
Alfven Waves 
Anomalous transport due to shear Alfven waves, 6 :31457 
COLLODION 
See NITROCELLULOSE 
COLORADO 
Geochemical Surveys 
National Uranium Resource Evaluation: Durango Quadrangle, 
Colorado, 6 :30001 (GJQ—011-81) 
Radiometric Surveys 
National Uranium Resource Evaluation: Durango Quadrangle, 
Colorado, 6 :30001 (GJQ—011-81) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Design 
Conceptual design and system-analysis study for a hybrid solar- 
photovoltaic/solar-thermal electric-power system. Volume I 
of III. Final report, executive summary, 6 :30156 (SAND— 
80-7014/1) 
Sun concentration system for photoelectric energy conversion. 
Final report, 6 :30154 
COMBINED-CYCLE POWER PLANTS 
High-pressure coal gasification combined-cycle power 
generation (KDV; Emphasizes coupling between gasifier and 
power plant), 6 :29865 (EPRI-WS—79-238-Vol.2) 
Demonstration Plants 
Cool water coal gasification program: a demonstration of 
gasification-combined cycle technology, 6 :29853 (EPRI- 
WS—79-238-Vol.2) 


COMBINED-CYCLE POWER PLANTS 
Therma! Efficiency 


Demonstration Programs 

Curtiss-Wright Pilot Program, 6 :30504 (DOE/MC/08333— 

167) 
Efficiency 

Prospects for the pressurized fluidized bed combuster in the 
electric power utility industry, 6 :30503 (DOE/MC/08333— 
167) 

Electrostatic Precipitators 

High-temperature high-pressure electrostatic precipitator, 6 

:30512 (DOE/MC/08333—167) 
Feasibility Studies 

Baseload gas turbines for coal-fueled utility service, 6 :29864 

(EPRI-WS—79-238-Vol.2) 
Fluidized-Bed Combustors 

1000 hour PFBC test at CURL, 6 :30505 (DOE/MC/08333— 
167) 

A.P.T. Dry Plate Scrubber for alkali vapor control, 6 :30517 
(DOE/MC/08333—167) 

Alkali control in fluid bed combustion systems at CPC, 6 
:30518 (DOE/MC/08333—167) 

Alkali control in PFB combustion systems, 6 :30519 
(DOE/MC/08333—167) 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 

Curtiss-Wright Pilot Program, 6 :30504 (DOE/MC/08333— 
167) 

Development of alkali and trace heavy metal monitors for coal 
conversion process streams, 6 :30527 (DOE/MC/08333— 
167) 

Electrocyclone for high temperature/pressure dust removal, 6 
:30510 (DOE/MC/08333— 167) 

Electrofluidized-bed filter, 6 :30525 (DOE/MC/08333—167) 

Electrostatic granular bed filter development program, 6 
:30521 (DOE/MC/08333—167) 

High temperature moving Granular Bed Filter Development 
Program at Combustion Power Company, 6 :30522 
(DOE/MC/08333—167) 

IEA Grimethorpe Project, 6 :29917 (DOE/MC/08333—167) 

Overview of the Department of Energy’s Pressurized 
Fluidized-Bed Combustor Cleanup Technology Program, 6 
:30502 (DOE/MC/08333—167) 

Particulate control during 1000-hour test of gas turbine 
operated on PFBC gas stream, 6 :30506 (DOE/MC/08333— 
167) 

Prospects for the pressurized fluidized bed combuster in the 
electric power utility industry, 6 :30503 (DOE/MC/08333— 
167) 

Summary report on demonstration of the feasibility of a 
magnetically stabilized bed for the removal of particulate 
and alkali, 6 :30524 (DOE/MC/08333—167) 

Fuel Substitution 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 2. Hot component corrosion 
evaluation. Final report, 6 :30471 (EPRI-AP—1882-Vol.2) 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

Gas Turbines 

1000 hour PFBC test at CURL, 6 :30505 (DOE/MC/08333— 
167) 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 2. Hot component corrosion 
evaluation. Final report, 6 :30471 (EPRI-AP—1882-Vol.2) 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

Particulate control during 1000-hour test of gas turbine 
operated on PFBC gas stream, 6 :30506 (DOE/MC/08333— 
167) 

Hot Gas Cleanup 

Electrocyclone for high temperature/pressure dust removal, 6 

:30510 (DOE/MC/08333— 167) 
Thermal Efficiency 

British gas/Lurgi slagging gasifier and its relevance to power 

generation, 6 :29856 (EPRI-WS—79-238-Vol.2) 





Bench-Scale Experiments 


COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
REVERSE COMBUSTION 


Bench-Scale Experiments 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 3, 1 
April 1981-30 June 1981, 6 :29924 (DOE/PC/30306—T3) 

Mathematical Models 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 3, 1 
April 1981-30 June 1981, 6 :29924 (DOE/PC/30306—T3) 

Computational tools for pulverized-coal combustion. First 
quarterly report, March 1981-June 1981, 6 :29925 
(DOE/PC/40265—1) 

Research Programs 

Fundamental combustion and diagnostics research at Sandia. 
Progress report, January-March 1981, 6 :31063 (SAND—81- 
8230) 

COMBUSTION KINETICS 
Research Programs 

Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, 
September 1, 1980-June 30, 1981, 6 :31061 
(DOE/ER/04169—T1) 

COMBUSTION PRODUCTS 
Chemical Reactions 

Data base and experimental studies of gas phase alkali ... SO. 

interactions, 6 :29918 (DOE/MC/08333—167) 
Corrosive Effects 

Alkali control in fluid bed combustion systems at CPC, 6 
:30518 (DOE/MC/08333— 167) 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 2. Hot component corrosion 
evaluation. Final report, 6 :30471 (EPRI-AP-—1882-Vol.2) 

Data base and experimental studies of gas phase alkali ... SO2 
interactions, 6 :29918 (DOE/MC/08333—167) 

Reactions of alkali containing species in combustion streams, 6 
:29919 (DOE/MC/08333— 167) 

Gas Analysis 

Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 

Plasma Diagnostics 

Laser diagnostics in jets and flames, 6 :31062 
(DOE/ET/11056—T4) 

Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 

Temperature Measurement 

Testing and evaluation of heat recovery/seed recovery. 
Quarterly technical progress report, March, April, May, 
June 1980, 6 :30776 (DOE/ET/15601—T2) 

COMBUSTORS 
Air Pollution Control 

Advanced pulverized-coal combustor for control of NO/sub x/ 
emissions. Third quarterly report, April 1-June 30, 1981, 6 
:29894 (DOE/PC/30296—T1) 

Hot Gas Cleanup 

Glass entrainment of fly ash at high temperatures, 6 :30526 

(DOE/MC/08333— 167) 
Temperature Monitoring 

Characterization of open-cycle coal-fired MHD generators. 
14th/15th quarterly technical progress report, February 1- 
July 31, 1980, 6 :30774 (DOE/ET/10775—T1) 

COMMERCIAL BUILDINGS 


See also HOTELS 
SHOPPING CENTERS 


Energy Consumption 
Heat pumps for seasonal thermal energy storage: operation and 
design, 6 :30661 (DOE/RL/10121—T1) 
Ranking energy uses in commercial buildings, 6 :30799 
(CONF-790346—) 
Energy Management Systems 
Energy management systems for small commercial/industrial 
applications, 6 :30800 (CONF-790346—) 
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Geothermal Space Heating 

Boise geothermal district heating system: technical design, 6 

30391 
Power Demand 

Load management in operation: a consumer-voluntary program 

pays for the system in one hour, 6 :30767 
Solar Space Heating 

Passive solar analysis and design of commercial buildings using 

DOE-2, 6 :30236 (LA-UR—81-2209) 
Space Heating 

Heat pumps for seasonal thermal energy storage: operation and 

design, 6 :30661 (DOE/RL/10121—T1) 
COMMERCIAL SECTOR 
Energy Conservation 

Conservation RD and D strategy planning, 6 :30864 

(DOE/CS/40004—T 11) 
Energy Consumption 

Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 

Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a 
feasibility study, 6 :30789 (DOE/CS/10045—T3) 

Energy Demand 

Fuel choice and aggregate energy demand in the residential 

and commercial sectors, 6 :30706 
Time-of-Use Pricing 
Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 
COMPOSITE MATERIALS 
See also CERMETS 
Evaluation 

Unidirectional composites as electrodes/preionization sources 
for CO? TEA lasers. Doctoral thesis, 6 :31090 (AD-A— 
091407) 

Heat Transfer 

Finite element method for the analysis of heat transfer in 
composites of highly-conducting and insulating materials, 6 
31107 

Phase Transformations 

Generalization of internal centrifugal zone growth of metal- 
ceramic composites and kinetics, morphology and 
thermodynamics of the solid-liquid transition of non-metals. 
Final report, December 1, 1973-May 31, 1981, 6 :30989 
(DOE/ER/02407—9) 

Thermodynamics 

Generalization of internal centrifugal zone growth of metal- 
ceramic composites and kinetics, morphology and 
thermodynamics of the solid-liquid transition of non-metals. 
Final report, December 1, 1973-May 31, 1981, 6 :30989 
(DOE/ER/02407—9) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 
Capitalized Cost 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES. Final report, 6 :30653 (EPRI- 
EM—1589Vol.9) 

Cost Benefit Analysis 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 12. 
Plant design: CAES. Final report, 6 :30655 (EPRI-EM— 

1589-Vol.12) 
Design 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES. Final report, 6 :30653 (EPRI- 
EM—1589Vol.9) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 12. 

Plant design: CAES. Final report, 6 :30655 (EPRI-EM— 
1589-Vol.12) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 
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Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES; Appendix D: mechanical 
systems, 6 :30654 (EPRI-EM—1589-Vol.9-App.D) 

Economic Analysis 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 

Performance 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES. Final report, 6 :30653 (EPRI- 
EM—1589Vol.9) 

Safety Engineering 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES; Appendix D: mechanical 
systems, 6 :30654 (EPRI-EM—1589-Vol.9-App.D) 

Site Selection 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 5: site 
selection. Final report, 6 :30652 (EPRI-EM—1589-Vol.5) 

Technology Assessment 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 

Water Requirements 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 9. 
Design approaches: CAES; Appendix D: mechanical 
systems, 6 :30654 (EPRI-EM—1589-Vol.9-App.D) 

COMPRESSORS 
Design 

Mini-BRU radial compressor redesign and test report, 6 :30083 

(DOE/SF/01123—T50) 
Performance 

Mini-BRU radial compressor redesign and test report, 6 :30083 

(DOE/SF/01123—T50) 
COMPUTER CODES 
A Codes 

AGRIMOD: a dynamic simulation model of the US food- 
production system. Part IV. The computer simulation, 6 
:30866 (DOE/CS/40021—T1) 

AMICON: a multi-model interpretative code for two-phase- 
flow instrumentation with uncertainty analysis, 6 :31101 
(K/CSD/TM—38) 

C Codes 

Advanced thermal-energy-storage-concept definition study for 
solar Brayton power plants. Thermochemical TES sizing 
computer program. Volume III. Progress report, July 1- 
December 31, 1976 (CESTOR code), 6 :30167 
(DOE/ET/20195—T3) 

Assessment of the computer code COBRA/CFTL, 6 :30610 
(ORNL/Sub—81-92304/1) 

Cryostat pressure/temperature interactive control operating 
instruction and control logic (COPTIC computer code), 6 
:31066 (DOE/ER/10612—4) 

Energy-utilization analysis of the International Energy Agency 
test buildings using the Cal-ERDA program, 6 :30806 
(CONF-7705189—1) 

Manual for the program CASLE: cycle analysis and second- 
law evaluation, 6 :31121 (EGG-CS—5351) 

Comparative Evaluations 

Comparative study of four building energy simulations: Phase 
II; DOE-2.1, BLAST-3.0, SUNCAT-2.4, and DEROB-4, 6 
:30252 (SERI-TP—721-1326) 

D Codes 

900-755 degradation model for an RTG with a silicon- 
germanium thermopile (DEGRA computer code), 6 :30778 
(DOE/ET/33003—T4) 

User's manual for the DOEHPE (DOE Heat Pump Efficiency) 
computer code. Topical report substask 8.4, 6 :30828 (SAI— 
444-80-479-LJ) 


Evaluation 
Threshold evaluation data revision and computer program 
enhancement. Final report, 6 :30793 (DOE/CS/20205—T13) 
Manuals 
UGRAPH user’s manual, 6 :31521 (SAND—81-0630) 
N Codes 
Analysis of a cylindrical shell vibrating in a cylindrical fluid 
region (Nastran computer program), 6 :31525 
O Codes 
Oasis code application to proposed Argonne National 
Laboratory cogeneration plant, 6 :30860 (ANL/CNSV- 
TM—67) 
P Codes 
PICES: a computer code for evaluation of electric utility static 
generation reliability, 6 :30494 (ORNL—5739) 
R Codes 
RAM2 resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T11) 
Revised BCS resource-allocation methodology. Final report, 6 
:30790 (DOE/CS/20205—T 10) 
S Codes 
A near-surface burst EMP driver package for prompt gamma- 
induced sources. Technical report (SLEDGE), 6 :31177 
(AD-A—091509) 
SYSGEN user package, 6 :30124 (DOE/JPL—1060-47) 
U Codes 
UGRAPH user’s manual, 6 :31521 (SAND—81-0630) 
COMPUTER GRAPHICS 
Computer Codes 
UGRAPH user's manual, 6 :31521 (SAND—81-0630) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER-AIDED DESIGN 
Economics 
CADD/M project review: January 1981, 6 :31073 (UCID— 
19095-81) 
Technology Assessment 
CADD/M project review: January 1981, 6 :31073 (UCID— 
19095-81) 
Uses 
CADD/M project review: January 1981, 6 :31073 (UCID— 
19095-81) 
COMPUTERIZED CONTROL SYSTEMS 
Photovoltaic Power Supplies 
Intermediate photovoltaic-system application: experiment 
operational performance report. Volume 1 for Newman 
Power Station Site, El Paso, TX, 6 :30160 (SAND—81- 
7086/1) 
COMPUTERS 


See also CDC COMPUTERS 
DIGITAL COMPUTERS 


Equipment Interfaces 
Application of computer voice input/output, 6 :31518 (LA- 
UR—81-2052) 
Research Programs 
East Europe report: Scientific affairs, No. 711, 6 :31524 
(JPRS—78791) 
Social Impact 
Myopia, cornucopia, and utopia, 6 :31512 (DOE/ER/70019— 
T2) 
CONCENTRATING COLLECTORS 
Design 
Rogers’ focusing-heliostat experimental program at Rensselaer 
Polytechnic Institute, 6 :30260 (NYSERDA—80-24) 
Fresnel Reflectors 
Rogers’ focusing-heliostat experimental program at Rensselaer 
Polytechnic Institute, 6 :30260 (NYSERDA—80-24) 
Performance Testing 
Rogers’ focusing-heliostat experimental program at Rensselaer 
Polytechnic Institute, 6 :30260 (NYSERDA—80-24) 
CONCENTRATOR SOLAR CELLS 
Design 
Sun concentration system for photoelectric energy conversion. 
Final report, 6 :30154 





CONCRETE BLOCKS 
Manufacturing 


CONCRETE BLOCKS 
Manufacturing 
Conceptual design report for application of solar energy to the 
manufacture of concrete block, 6 :30223 (DOE/CS/31217— 
TS) 
CONCRETES 
See also REINFORCED CONCRETE 
Chemical Composition 
Utilization of fluidized bed combustion by-products in aerated 
concrete, 6 :29883 
Manufacturing 

Utilization of fluidized bed combustion by-products in aerated 

concrete, 6 :29883 
Standards 
Annual book of ASTM standards. Part 45. Nuclear standards, 
6 :30625 
CONDENSED AROMATICS 
See also ANTHRACENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Dehydrogenation 

Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems (Tetralin, 1,2-dihydronaphthalene, 9,10- 
dihydroanthracene), 6 :29768 (BNL—29825) 

Fluidized-Bed Combustion 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981 (Compounds tested 
-1-methylnaphthalene, toulene, benzene, n-heptane), 6 :29921 
(DOE/PC/30229—T1) 

Hydrogenation 

Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems (Tetralin, 1,2-dihydronaphthalene, 9,10- 
dihydroanthracene), 6 :29768 (BNL—29825) 

Photon-Molecule Collisions 

Studies of photoionization in liquids using a laser two-photon 
ionization conductivity technique (Potoionization of pyrene, 
fluoranthene and TMPD in liquid n-pentane), 6 :31343 
(CONF-810734—2) 

Structural Chemical Analysis 

Solution and solid carbon-13 magnetic resonance study of the 
conformation of 9,10-dihydroanthracene and its 9,10- 
methylated derivatives, 6 :31049 

CONFERENCES 
See MEETINGS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION INDUSTRY 
Solar explosion, 6 :30247 (SERI/TP—721-1167R) 
Solar Process Heat 

Conceptual design report for application of solar energy to the 
manufacture of concrete block, 6 :30223 (DOE/CS/31217— 
TS) 

Preliminary operational results of the low-temperature-solar 
industrial-process-heat field tests, 6 :30255 (SERI/TR—632- 
385R) 

CONSTRUCTION PERMITS 
Cost 
Impacts of permitting delays on investment desirability, 6 
:31201 
CONTAINERS 
See also CAPSULES 
PRESSURE VESSELS 
Cracking 

Environmental cracking of containment alloys in molten salts, 

6 :30947 (SERI/CP—633-1145) 
Performance Testing 
Environmental cracking of containment alloys in molten salts, 
6 :30947 (SERI/CP—633-1145) 
CONTINENTAL SHELF 
Water Currents 
Behavior of currents on the Washington shelf, 6 :31321 
CONTRACT MANAGEMENT 
See PROGRAM MANAGEMENT 
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CONTROL ELEMENTS 
Materials Testing 
Control assembly development: Task 5-absorber studies, 
heating experiments, design studies. Annual report, 6 :30626 
(DOE/SF/70005—T2) 
Physical Radiation Effects 
Helium diffusion in irradiated boron carbide (LMFBR), 6 
:30627 (HEDL-SA—2236-FP) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Dynamics and stability of wind turbine generators, 6 :30461 
(SERI/CP—635-1238) 
Kaman 40 kW wind turbine generator: control system 
dynamics, 6 :30462 (SERI/CP—635-1238) 
North Wind 4kW passive control system design, 6 :30456 
(SERI/CP—635-1238) 
Standpipe-Bubbler pump level control study: 1E-3862, 
controlled clearance pump/system model analysis (Task A) 
W.P. 7373. Engineering memorandum 0190 (LMFBR), 6 
:30604 (DOE/SF/98001—TS8) 
Design 
Energy conservation through controls design, 6 :30788 
(CONF-790346—) 
Electronic Circuits 
Minimum/constant voltage PLZT electrooptic shutters, 6 
:31140 (SAND—81-0727C) 
Specifications 
Dynamics of an experimental two bladed horizontal axis wind 
turbine with blade cyclic pitch variation, 6 :30458 
(SERI/CP—635-1238) 
Passive cyclic pitch control for horizontal axis wind turbines, 6 
30457 (SERI/CP—635-1238) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLANTS 
(See also specific coolant materials.) 
Chemical Composition 
Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6 :31036 (ORNL/TM—7942) 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 
Parametric Analysis 
Ground-coupled cooling in hot, arid regions, 6 :30830 
(SERI/TP—722-1355) 
COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Biological Fouling 
Mitigation of biofouling using coatings. Quarterly progress 
report No. 3, 6 :30469 (DOE/ER/10766—3) 
Disinfectants 
Effect of biocides on algae and lgionnaires disease bacteria. 
Final technical report, 6 :31302 (DP-MS—81-63) 
COOLING TOWERS 
Aerodynamics 
Aerodynamic design problems of dry cooling systems, 6 :30470 
(DOE/ET/33024—1) 
Design 
Aerodynamic design problems of dry cooling systems, 6 :30470 
(DOE/ET/33024—1) 
COPOLYMERS 
Chemical Preparation 
DYTHERM: a new temperature-resistant removable foam 
encapsulant, 6 :30994 (SAND—81-0974) 
Production of copolymer of ketene and formaldehyde with 
ionospheric radioactive ray (Patent), 6 :30997 (LA-tr—81-15) 
Mechanical Properties 
DYTHERM: a new temperature-resistant removable foam 
encapsulant, 6 :30994 (SAND—81-0974) 
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COPPER 
Adsorption 

Charge separation in photoredox reactions. Technical progress 
report, September 1, 1980-July 1, 1981, 6 :31054 
(DOE/ER/10745—1) 

Chemisorption 

Mechanisms of chelation of heavy metals by chitosan, 6 :31024 

(GJBX—212-81) 
Crystal Structure 

Electronic structure and local atomic configurations of flat and 

stepped (111) surfaces of Ni and Cu, 6 :30961 
Diffusion 

Microstructural analysis of Kovar/molybdenum and 
copper/molybdenum interdiffusion (1000-1300°C), 6 :30938 
(MLM—2848(OP)) 

Electronic Structure 

Electronic structure and local atomic configurations of flat and 

stepped (111) surfaces of Ni and Cu, 6 :30961 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJIBX—246-81) 

Equations of State 

Impedance-match experiments using high intensity lasers, 6 

:30932 (LA-UR—81-2257) 
Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
Recovery 

Thermochemical process for recovering Cu from CuO or 

CuO2 (Patent), 6 :30091 
Shock Waves 

Impedance-match experiments using high intensity lasers, 6 

:30932 (LA-UR—81-2257) 
X Radiation 
Criteria for automatic x-ray absorption fine structure 
background removal, 6 :31430 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Crystal Lattices 

Diffusion-induced grain-boundary migration in Au/Cu and 

Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 
Grain Boundaries 

Diffusion-induced grain-boundary migration in Au/Cu and 

Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 


COPPER BASE ALLOYS 
Ferromagnetism 
Neutron diffraction analysis of a compositionally modulated 
alloy of nickel-copper, 6 :30970 
COPPER COMPOUNDS 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
COPPER SELENIDES 
Stoichiometry 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 
Thermoelectric Properties 
Copper-selenide system, P-Type TPM-217, 6 :30779 
(DOE/ET/33003—T5) 
Vacuum Evaporation 
Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 
Vapor Plating 
Cadmium sulfide/copper ternary heterojunction cell research. 
Technical progress report No. 1, September 30, 1977- 
December 31, 1977, 6 :30135 (DOE/ET/20414—T2) 
CORE CATCHERS 
Thermal Stresses 
Thermal response of a molten pool with STEFAN type 
boundary conditions (LMFBR), 6 :30649 
CORN STOVER 
See AGRICULTURAL WASTES 
COSMIC GASES 
Hydrodynamic Model 
Radiation-hydrodynamics of HII regions and molecular clouds, 
6 :31325 (LA-UR—81-2320) 
Implosions 
Radiation-hydrodynamics of HII regions and molecular clouds, 
6 :31325 (LA-UR—81-2320) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PROTONS 
Proton-Proton Interactions 
Calculation of cosmic ray antiproton-proton ratio, 6 :31379 
(DOE/ET/05007— 16) 
COSMIC RADIATION 
Cosmic Ray Propagation 
Galactic cosmic ray diffusion with arbitrary radial 
distributions, 6 :31329 
Diffusion 
Galactic cosmic ray diffusion with arbitrary radial 
distributions, 6 :31329 
COSMIC RAY PROPAGATION 
Mathematical Models 
Galactic cosmic ray diffusion with arbitrary radial 
distributions, 6 :31329 
COSMOS 
See UNIVERSE 
COTTON PLANTS 
Ontogenesis 
Developmental biochemistry of cottonseed embryogenesis and 
germination. XII. Purification and properties of principal 
storage proteins, 6 :31231 
Developmental biochemistry of cottonseed embryogenesis and 
germination. XIII. Regulation of biosynthesis of principal 
storage proteins, 6 :31256 
COULOMETRY 
See VOLTAMETRY 
COUNTING TECHNIQUES 
See also RADIOISOTOPE SCANNING 
Design 
Radiotracer technique for adsorption and catalysis studies: 
Application to '*C-benzene chemisorption and 
rehydrogenation on Pt(111), 6 :31143 
Fabrication 
Radiotracer technique for adsorption and catalysis studies: 
Application to '*C-benzene chemisorption and 
rehydrogenation on Pt(111), 6 :31143 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 





COUNTING TECHNIQUES 
Fabrication 


COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRIMINOLOGY 
Surveys 
Details of criminological investigations of large-valued thefts 
related to nuclear materials (diversion safeguards program), 
6 :30061 (PB—81-122855) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
Heat Transfer 
Method of measuring heat influx of a cryogenic transfer system 
(Patent application), 6 :31078 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOSTATS 
Automation 
Cryostat pressure/temperature interactive control operating 
instruction and control logic (COPTIC computer code), 6 
:31066 (DOE/ER/10612—4) 
Temperature Control 
Cryostat pressure/temperature interactive control operating 
instruction and control logic (COPTIC computer code), 6 
:31066 (DOE/ER/10612—4) 
CRYSTAL GROWTH 
Kinetics 
Study of gypsum crystal nucleation and growth rates in 
simulated flue gas desulfurization liquors. Final report, 6 
:29896 (EPRI-CS— 1885) 
CRYSTALS 


See also IONIC CRYSTALS 
MOLECULAR CRYSTALS 


X-Ray Emission Analysis 
Influence of specimen thickness in quantitative electron energy 


loss spectroscopy, 6 :31033 
CS-R PROCESS 
Process Development Units 
Flash hydroliquefaction of coal. Quarterly technical progress 
report No. 1, September 30, 1980-December 31, 1980, 6 
:29847 (DOE/PC/30018—T1) 
CULTURE MEDIA 
Radiosensitivity Effects 
Studies with encapsulated '*°I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in unfed plateau phase, 6 :31268 (DOE/EV/04733—T1) 
Studies with encapsulated '*°I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in exponential growth, 6 :31269 (DOE/EV/04733—T1) 
CURIUM 244 
Retention Functions 
Urinary excretion of curium by two cases sustaining a 
subcutaneous intake of Cm(NOs)s, 6 :31285 
Single Intake 
Urinary excretion of curium by two cases sustaining a 
subcutaneous intake of Cm(NOs)s, 6 :31285 
CURIUM 248 
Magnetic Susceptibility 
Magnetic susceptibility of ***Cm metal, 6 :30968 
CYCLOALKANES 
See also CYCLOHEXANE 
Synthesis 
Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 
CYCLOHEXANE 
Radiation Effects 
Investigation of anomalous radiation-induced electron pulses in 
organic liquids. Final report, 6 :31055 (DOE/SF/00115— 
T10) 
CYCLONE SEPARATORS 
Design 


Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 
(DOE/MC/08333— 167) 

Electrocyclone for high temperature/pressure dust removal, 6 
30510 (DOE/MC/08333— 167) 
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Efficiency 
1000 hour PFBC test at CURL, 6 :30505 (DOE/MC/08333— 
167) 
Performance 
1000 hour PFBC test at CURL, 6 :30505 (DOE/MC/08333— 
167) 
Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 
(DOE/MC/08333—167) 
Cyclone performance estimates for pressurized fluidized-bed 
combustion, 6 :30467 (ANL/CEN/FE—%1-4) 
Electrocyclone for high temperature/pressure dust removal, 6 
:30510 (DOE/MC/08333— 167) 
Particulate control during 1000-hour test of gas turbine 
operated on PFBC gas stream, 6 :30506 (DOE/MC/08333— 
167) 
CYLINDERS 
Fluid Flow 
Fluid damping for circular cylindrical structures, 6 :31363 
Mechanical Vibrations 
Fluid damping for circular cylindrical structures, 6 :31363 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYSTEAMINE 
See MEA 


DAMS 
Retrofitting 
Modular hydro dam approach to the economic development of 
ultra low-head hydropower, 6 :30114 (CONF-8106137—1) 
DARRIEUS ROTORS 
Aerodynamics 
Aerodynamic potpourri, 6 :30431 (SERI/CP—635-1238) 
Aerodynamic sizing of vertical-axis wind turbines for wind 
farms, 6 :30429 (SAND—81-0979) 
Double-multiple streamtube model for Darrieus wind turbines, 
6 :30433 (SERI/CP—635-1238) 
Wake of a Darrieus turbine, 6 :30437 (SERI/CP—635-1238) 
Performance Testing 
Performance testing of a 50 kW VAWT in a built-up 
environment, 6 :30443 (SERI/CP—635-1238) 
Power Generation 
Aerodynamic sizing of vertical-axis wind turbines for wind 
farms, 6 :30429 (SAND—81-0979) 
Stress Analysis 
Aerodynamic potpourri, 6 :30431 (SERI/CP—635-1238) 
Double-multiple streamtube model for Darrieus wind turbines, 
6 :30433 (SERI/CP—635-1238) 
Turbine Blades 
Flutter of Darrieus wind turbine blades: correlation of theory 
and experiment, 6 :30450 (SERI/CP—635-1238) 
Residual stresses in darrieus vertical axis wind turbine blades, 6 
:30428 (SAND—81-0923) 
Turbulence 
Wake of a Darrieus turbine, 6 :30437 (SERI/CP—635-1238) 
DATA ACQUISITION SYSTEMS 
Applications of intelligent-measurement systems in controlled- 
fusion research, 6 :31495 (UCRL—86087) 
Applications of the DOE/NASA wind turbine engineering 
information system, 6 :30441 (SERI/CP—635-1238) 
Fiber Optics 
Fiber optic analog and timing monitoring system for the 
antares laser fusion program, 6 :31484 (LA-UR—81-2193) 
DATA BASE MANAGEMENT 
Data Processing 
Data handling for science and technology (Book), 6 :31528 
DATA TRANSMISSION 
Streak Photography 
Time dependent recording of images transmitted over optical 
fibers, 6 :31141 (UCRL—85609) 
DATING 
See AGE ESTIMATION 
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DC TO AC INVERTERS 
See INVERTERS 
DECAY 
Nuclear Data Collections 
Nuclear data sheets, 6 :31407 
DEEP INELASTIC SCATTERING 
Computerized Simulation 
Program TDIFFUSE, 6 :31382 (ORO—5126-140) 
DEFORMATION 
Computer Codes 
User’s manuals for DYNA3D and DYNAP: nonlinear dynamic 
analysis of solids in three dimensions, 6 :31427 (UCID— 
19156) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHUMIDIFIERS 
Energy Consumption 
Evaluation of energy-consumption savings due to setting 
standards for humidifiers and dehumidifiers. Topical report 
subtask 7.1: consumers product minimum energy efficiency 
standards program, 6 :30827 (SAI—444-80-423-LJ) 
Energy Efficiency Standards 
Evaluation of energy-consumption savings due to setting 
standards for humidifiers and dehumidifiers. Topical report 
subtask 7.1: consumers product minimum energy efficiency 
standards program, 6 :30827 (SAI—444-80-423-LJ) 
DEMONSTRATION PLANTS 


See also INDUSTRIAL PLANTS 
PROCESS DEVELOPMENT UNITS 


Roads 
Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 21: Plant Section 3300 
- County Road, 6 :29880 (DOE/ET/13060—T3(Voi.21)) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION PLANTS 
Heat Exchangers 
Geothermal application of heat exchanger design for 
desalination plants, 6 :30344 
DESICCANTS 
Comparative Evaluations 
Experimental studies concerning the drying of voloxidizer off- 
gases, 6 :30031 (ORNL/SUB—7164/1) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also HOT GAS CLEANUP 
Comparative Evaluations 
Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29821 
(DOE/ET/10325—T8) 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS 
Design 
Review of low-voltage CP detonators, 6 :31150 (SAND—81- 
0245C) 
Packaging 
Assessment of the MC3608 detonator shipping package hazard 
classification, 6 :31149 (MLM-MU—8 1-66-0003) 
Performance 
Review of low-voltage CP detonators, 6 :31150 (SAND—81- 
0245C) 
Safety 
Assessment of the MC3608 detonator shipping package hazard 
classification, 6 :31149 (MLM-MU—81-66-0003) 
DEUTERIUM 
Atom-Atom Collisions 
Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 
Electron-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T 1) 


DIELECTRIC MATERIALS 
Breakdown 


Encapsulation 
Method for introduction of gases into microspheres (Patent), 6 
:30067 
Isotopic Exchange 
Local mixing model for deuterium replacement in solids, 6 
:30987 


Laser Isotope Separation 
Deuterium enrichment by selective photoinduced dissociation 
of a multihalogenated organic compound (Patent), 6 :30071 
DEUTERIUM COMPOUNDS 
See also DEUTERIUM TRITIDES 
Molecular Crystals 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
DEUTERIUM IONS 
Ion-Atom Collisions 
Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 
Production 
Production of H~ and D™ by backscattering from surfaces, 6 
:31505 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, December 1, 1980-November 30, 1981, 6 :31369 
(DOE/ER/04043—T1) 
DEUTERIUM TRITIDES 
Encapsulation 
Method for introduction of gases into microspheres (Patent), 6 
:30067 
Thermonuclear Ignition 
Physics of DT ignition in small fusion targets, 6 :31464 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEVELOPING COUNTRIES 
Economics 
Project impact analysis as an optimal control problem, 6 :30674 
(BNL—29881) 
Energy Models 
Modelling energy-economic interactions in developing 
countries: a linear-programming approach, 6 :30673 (BNL— 
29747) 
Energy Systems 
Modelling energy-economic interactions in developing 
countries: a linear-programming approach, 6 :30673 (BNL— 
29747) 
Wind Power 
Wind power for developing nations, 6 :30415 (SERI/TR—762- 
966) 
Wind Turbines 
Wind power for developing nations, 6 :30415 (SERI/TR—762- 
966) 
Wind-Powered Pumps 
Wind power for developing nations, 6 :30415 (SERI/TR—762- 
966) 
DEVONIAN SHALES 
See BLACK SHALES 
DIAGNOSIS 
Radiation Doses 
Mammography at reduced doses: present performance and 
future possibilities, 6 :31287 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIELECTRIC MATERIALS 
Breakdown 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
High-voltage research (breakdown strengths of gaseous and 
liquid insulators) and environmental effects of dielectric 
gases. Semiannual report, October 1, 1980-March 31, 1981, 6 
:30548 (ORNL/TM—7862) 





DIELECTRIC MATERIALS 
Electron Transfer 


Electron Transfer 

Role of electron swarm studies in the development of gaseous 

dielectrics, 6 :30537 (CONF-810720—2) 
Environmental Effects 

High-voltage research (breakdown strengths of gaseous and 
liquid insulators) and environmental effects of dielectric 
gases. Semiannual report, October 1, 1980-March 31, 1981, 6 
30548 (ORNL/TM—7862) 

Materials Testing 

Basic study of transient breakdown voltage in solid dielectric 

cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
Performance Testing 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Automotive Fuels 

Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 

Exhaust Gases 

Inert gas generation utilizing diesel exhaust, 6 :30373 (SAND— 
81-0036C) 

Influence of mico fuels on engine performance, exhaust 
emissions, and performance. Interim report, 6 :30891 (AD- 
A—090977) 

Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 

Exhaust Systems 

The aftermarket costs of heavy-duty diesel mufflers. Technical 

report, 6 :30896 (PB—81-121964) 
Fuel Economy 

Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 

Fuel Substitution 

Influence of mico fuels on engine performance, exhaust 
emissions, and performance. Interim report, 6 :30891 (AD- 
A—090977) 

Performance 

Influence of mico fuels on engine performance, exhaust 
emissions, and performance. Interim report, 6 :30891 (AD- 
A—090977) 

Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 

Pollution Control Equipment 

The aftermarket costs of heavy-duty diesel mufflers. Technical 

report, 6 :30896 (PB—81-121964) 
DIESEL FUELS 
Allocations 

Administration of the state fuels set-aside. Annual report to the 

Legislature, 6 :30714 (P—150-81-001) 
Consumption Rates 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T 1(Pt.5)) 

DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
Mathematical Operators 

Bounds for approximate solutions to the operator differential 
equation Y(t) = M(t)Y(t); applications to Magnus expansion 
and to ii{1+f(t)}Ju = 0, 6 :31515 (DOE/ER/70019—T15) 
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Numerical Solution 
Bounds for approximate solutions to the operator differential 
equation Y(t) = M(t)Y(t); applications to Magnus expansion 
and to ii[1+f(t)Ju = 0, 6 :31515 (DOE/ER/70019—T15) 
DIFFUSE SOLAR RADIATION 
Monitoring 
Solar program of the Research Institute/UPM, 6 :30119 
(CONF-801178—) 
DIFFUSERS 
Heat Transfer 
Technical support for open-cycle MHD program. Progress 
report, April-June 1980, 6 :30773 (ANL/MHD—80-10) 
DIGESTIVE SYSTEM DISEASES 


Detection of atypical bile acids in disease states and their 
identification by gas chromatography-mass spectrometry- 
computer techniques, 6 :31235 

DIGITAL COMPUTERS 
Computer-Aided Design 
Methodology for design of digital systems: supported by 
SARA at the age of one, 6 :31526 
DIMETHYLKETONE 
See ACETONE 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRECT CONTACT HEAT EXCHANGERS 
Vapor Condensation 
Condensation on immiscible falling films, 6 :30499 
DIRECT GAIN SYSTEMS 
Energy Analysis 

Comparative study of four building energy simulations: Phase 
II; DOE-2.1, BLAST-3.0, SUNCAT-2.4, and DEROB-4, 6 
:30252 (SERI-TP—721-1326) 

DIRECT SOLAR RADIATION 
Monitoring 

Solar program of the Research Institute/UPM, 6 :30119 

(CONF-801178—) 
DISEASE RESISTANCE 
Biochemistry 

Host-pathogen interactions. XVI. Purification and 
characterization of a B-glucosyl hydrolase/transferase 
present in the walls of soybean cells, 6 :31232 

Host-pathogen interactions. XVII. Hydrolysis of biologically 
active fungal glucans by enzymes isolated from soybean 
cells, 6 :31233 

DISPERSED STORAGE AND GENERATION 
Control 

Concepts for design of an energy-management system 
incorporating dispersed storage and generation, 6 :30771 
(DOE/ET/29372—1) 

Economics 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
Environmental Impacts 
Bases for the main thrusts in electric energy systems, 6 :30733 
(DOE/SF/01182—T6) 
Research Programs 
Program summary, 6 :30699 (TVA/OP/ECR—81-19) 
Technology Assessment 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
DISTILLATION EQUIPMENT 
Mathematical Models 

Invariant imbedding, iterative linearization and multistage 
countercurrent processes VI. Complex distillation column 
and multipoint boundary-value problem, 6 :31076 (USC— 
113P-64) 

Operation 

Invariant imbedding, iterative linearization and multistage 
countercurrent processes VI. Complex distillation column 
and multipoint boundary-value problem, 6 :31076 (USC— 
113P-64) 

DISTRIBUTED COLLECTOR POWER PLANTS 
Research 

ERDA solar-thermal projects semiannual review: dispersed 
power systems, distributed collector, and research and 
development, 6 :30165 (DOE/CS/51101—T1) 
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tions 
Solar-total-energy-systems test-facility requirements, 6 :30163 
(ATR—76(7523-13)-1) 
Test Facilities 
Solar-total-energy-systems test-facility requirements, 6 :30163 
(ATR—76(7523-13)-1) 
Total Energy Systems 
Solar-total-energy-systems test-facility requirements, 6 :30163 
(ATR—76(7523-13)-1) 
DMSO 
(Dimethyl sulfoxide.) 
Radiosensitivity Effects 
Effects of protective and sensitizing agents in the molecular ion 
experiment (MEA; BUDR), 6 :31273 (DOE/EV/04733—T1) 
DNA 
(Deoxyribonucleic acid.) 
Biological Radiation Effects 
Damages to DNA that result in neoplastic transformation, 6 
331292 
Chemical Radiation Effects 
Photoenzyme probes of photodamage to cells and cellular 
DNA, 6 :31286 
Enzymatic Hydrolysis 
Molecular basis of the mutagenic and lethal effects of 
ultraviolet irradiation, 6 :31237 (DOE/EV/02814—3) 
Sensitivity 
Influence of acoustic phonons on the magnitude of energy 
fluctuations in DNA, 6 :31310 
DOEL-2 REACTOR 
Steam Generators 
U-bend cracking at Doel 2, 6 :30570 (EPRI-WS—80-136) 
DOPED MATERIALS 
Fabrication 
Method of making metal-doped organic foam products 
(Patent), 6 :30993 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
Radiosensitivity Effects 
Studies with encapsulated '*5I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in exponential growth, 6 :31269 (DOE/EV/04733—T1) 
DOSE-RESPONSE RELATIONSHIPS 
Calculation Methods 
Collaborative studies at RERF, 6 :31260 (DOE/EV/04733— 
Tl) 
DOSIMETRY 
Research Programs 
Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1980-September 30, 1981 (Lead abstract), 
6 :31259 (DOE/EV/04733—T1) 
DOUBLE ENVELOPE BUILDINGS 
Electric Heating 
Electric coheating experiment to determine the heat-loss 
coefficient of a double-envelope house, 6 :30829 
(SERI/TP—721-1316) 
Heat Losses 
Electric coheating experiment to determine the heat-loss 
coefficient of a double-envelope house, 6 :30829 
(SERI/TP—721-1316) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Data Base Management 
Data management in a fusion energy research experiment, 6 
31473 (GA-A—16272) 
DOXORUBICIN 
Biological Effects 
Comparison of the oncogenic potential of several 
chemotherapeutic agents, 6 :31298 (DOE/EV/04733—T1) 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
Synergism 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
DRILL BITS 
See also DRILLING EQUIPMENT 


DRILLS 


Design of special performance bits utilizing synthetic diamond 
cutters, 6 :31118 
Performance 
Design of special performance bits utilizing synthetic diamond 
cutters, 6 :31118 
Performance Testing 
Behavior of polycrystalline diamond compact cutters while 
drilling in bottomhole conditions - field applications, 6 
:30356 (SAND—81-0036C) 
DRILL PIPES 
Corrosion 
Drill pipe corrosion control using an inert drilling fluid, 6 
:30372 (SAND—81-0036C) 
Corrosion Protection 
Inert gas generation utilizing diesel exhaust, 6 :30373 (SAND— 
81-0036C) 
DRILLING EQUIPMENT 


See also DRILL BITS 
DRILL PIPES 
DRILLS 


Directional Drilling 
Drilling horizontal holes in coal with water jets, 6 :29901 
(CONF-800716—) 
Performance 
Directional drilling and equipment for hot granite wells, 6 
:30354 (SAND—81-0036C) 
Performance Testing 
Drilling horizontal holes in coal with water jets, 6 :29901 
(CONF-800716—) 
DRILLING FLUIDS 
Temperature Effects 
Downhole temperature prediction for drilling geothermal 
wells, 6 :30359 (SAND—81-0036C) 
Reactions of attapulgite and sepiolite in high-temperature 
drilling fluids, 6 :30370 (SAND—81-0036C) 
Recent developments in geothermal drilling fluids, 6 :30369 
(SAND—81-0036C) 
Testing 
Drilling fluid/formation interaction at simulated in situ 
geothermal conditions, 6 :30377 
Recent developments in geothermal drilling fluids, 6 :30369 
(SAND—81-0036C) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLS 


See also DRILL BITS 
DRILLING EQUIPMENT 


Velocimeters 
Development of turbodrill tachometer, 6 :30379 
DROPLETS 
Heat Transfer 
Heat transfer from internally heated hemispherical pools, 6 
:31105 
DROSOPHILA 
Genetics 
Genetic structure of natural populations. Progress report, 6 
31242 (UCD—34P200X2) 
DRY SCRUBBERS 
Design 
A.P.T. Dry Plate Scrubber for particulate control, 6 :30523 
(DOE/MC/08333—167) 


A.P.T. Dry Plate Scrubber for particulate control, 6 :30523 
(DOE/MC/08333—167) 


A.P.T. Dry Plate Scrubber for particulate control, 6 :30523 
(DOE/MC/08333—167) 
Performance 
A.P.T. Dry Plate Scrubber for alkali vapor control, 6 :30517 
(DOE/MC/08333—167) 
DRYERS 


See also CLOTHES DRYERS 
Heat Recovery 
Demonstration of energy conservation for multi-deck board 
dryers: Phase I. Final report, 6 :30867 (DOE/CS/40167— 
T2) 





DRYERS 
Waste Heat 


Waste Heat 

Demonstration of energy conservation for multi-deck board 
dryers: Phase I. Final report, 6 :30867 (DOE/CS/40167— 
T2) 

D-T REACTORS 
Breeding Blankets 
First wall thermal hydraulic models for fusion blankets, 6 
:31502 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
Encapsulation 

Liposomal encapsulated Zn-DTPA for removing intracellular 

169Yb, 6 :31284 
DUAL-PURPOSE POWER PLANTS 
Computerized Simulation 

Oasis code application to proposed Argonne National 
Laboratory cogeneration plant, 6 :30860 (ANL/CNSV- 
TM—67) 

DYNAMIC PROGRAMMING 
Mathematical Operators 
Addition chains, 6 :31513 (DOE/ER/70019—T10) 
Reviews 

Norbert Wiener prize acceptance speech, 6 :31516 

(DOE/ER/70019—T 16) 
DYSPROSIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Mass Spectroscopy 

Quantitative spark-source analysis of UO2-PuO, for rare earths 

and tantalum, tungsten, 6 :31034 (HEDL—6798) 
DYSPROSIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO2.-RE2,O; (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 


EARTH ATMOSPHERE 
See also IONOSPHERE 
TROPOSPHERE 
Bibliographies 
Gravitational considerations for atmospheric circulation and 
composition. January 1972-September 1980 (citations from 
the International Aerospace Abstracts data base). Report for 
January 1972-September 1980, 6 :31336 (PB—81-852519) 
Boundary Layers 
Analytical solution for three-dimensional stationary flows in 
the atmospheric boundary layer over terrain, 6 :31184 
Convection 
Gravitational considerations for atmospheric circulation and 
composition. January 1972-September 1980 (citations from 
the International Aerospace Abstracts data base). Report for 
January 1972-September 1980, 6 :31336 (PB—81-852519) 
EARTH-COVERED BUILDINGS 
Passive Solar Cooling Systems 
Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6 :30218 (CONF-810832—5) 
Passive Solar Heating Systems 
Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6 :30218 (CONF-810832—5) 
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EARTHQUAKES 
Environmental Effects 
Seismicity of north-central New Mexico with particular 
reference to the Cerrillos Earthquake of May 28, 1918, 6 
31316 
EAST FACILITY 
Design 
Residual-energy-application program: EAST -facility 
requirements document, 6 :30877 (DOE/ET/12866—8- 
Vol.1) 
Residual-energy-applications program: support and integration 
report, 6 :30876 (DOE/ET/12866—6) 
Environmental Impacts 
Residual-Energy-Applications Program environmental analysis 
report, 6 :30875 (DOE/ET/12866—5) 
Operation 
Residual-energy-applications program: support and integration 
report, 6 :30876 (DOE/ET/12866—6) 
Site Selection 
Residual-Energy-Applications Program environmental analysis 
report, 6 :30875 (DOE/ET/12866—S5) 
Specifications 
Residual-energy-application program: EAST -facility 
requirements document, 6 :30877 (DOE/ET/12866—8- 
Vol.1) 
EAST MESA GEOTHERMAL FIELD 
Geothermal Wells 
Review of the Geothermal Reservoir well Stimulation 
Program, 6 :30366 (SAND—81-0036C) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
Mathematical Models 
Project impact analysis as an optimal control problem, 6 :30674 
(BNL—29881) 
ECONOMIC IMPACT 
Mathematical Models 
Project impact analysis as an optimal control problem, 6 :30674 
(BNL—29881) 
ECONOMIC POLICY 
Decision Making 
Microeconomic desicion-making in an unstable macroeconomic 
environment, 6 :30677 (NP—22596) 
ECR HEATING 
Electron cyclotron/upper hybrid resonant pre-ionization in the 
ISX-B tokamak, 6 :31444 
EDDY CURRENT TESTING 
Equipment 
Eddy current inspection tool (Patent application), 6 :31108 
EES 
See ENERGY EXTENSION SERVICE 
EHV AC SYSTEMS 
Electric Fields 
Biomedical effects associated with energy-transmission systems: 
effects of 60-Hz electric fields on circadian and ultradian 
physiological and behavioral functions in small rodents. 
Period covered: January 1, 1980-December 31, 1980, 6 
:30542 (DOE/TIC—1027653) 
EIGENVALUES 
Numerical Solution 
Improving the accuracy of computed eigenvalues and 
eigenvectors, 6 :31438 (ANL—81-43) 
EIIP 


See ENERGY PARKS 
INDUSTRIAL PARKS 


ELASTIC SCATTERING 
Calculation Methods 
Simulation of low-energy electron tracks in water vapor, 6 
:31056 (DOE/EV/04733—T1) 
ELASTICITY 
Mathematical Models 
Application of the theory of linear elastic materials with voids, 
6 :30910 (SAND—81-1139C) 
ELASTOMERS 
Materials Testing 
High temperature geothermal elastomer compound 
development, 6 :30360 (SAND—81-0036C) 
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ELECTRIC ARCS 
Mathematical Models 
Constraints imposed upon theories of the vacuum arc cathode 
region by specific ion energy measurements, 6 :31362 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Inverters 
Advanced converter technology. Technical progress report, 
May 23, 1979-May 22, 1980, 6 :30666 (DOE/ET/29079—T1) 
Meetings 
Independent Battery Manufacturers Association 1980 
convention, 6 :30670 
Research 
Battery. Report No. 10, 6 :30668 (PB—81-120263) 
Reviews 
Battery. Report No. 10, 6 :30668 (PB—81-120263) 
ELECTRIC CABLES 


See also GAS-INSULATED CABLES 
SUPERCONDUCTING CABLES 


Dielectric Materials 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
Electrical Insulation 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
Installation 
Backfill materials for underground power cables. Phase II. 
Backfill treatments, heat and moisture flow analyses, and 
field tests. Interim report, 6 :30543 (EPRI-EL—1894) 
Physical Radiation Effects 
Comparative gamma radiation and temperature induced effects 
in SiOn., MgO, and Al,Os insulated instrument cables, 6 
331134 (HEDL-SA—2171) 
ELECTRIC COILS 
See also SOLENOIDS 
Energy Transport 
Method of controlling switching of a multiphase inductor- 
converter bridge (Patent), 6 :31112 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
Energy Efficiency 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T 1) 
Operation 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T1) 
Stability 
Dynamics and stability of wind turbine generators, 6 :30461 
(SERI/CP—635-1238) 
ELECTRIC HEATING 
See also RESISTANCE HEATING 
Economics 
Electric process heating in industry, 6 :30882 
Energy Efficiency 
Electric process heating in industry, 6 :30882 
ELECTRIC POWER 


See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
Cost 


Baseload gas turbines for coal-fueled utility service, 6 :29864 
(EPRI-WS—79-238-Vol.2) 
Peak-Load Pricing 
Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1Vol.1) 
Power Demand 
Do time-of-use rates change load curves, 6 :30732 
(DOE/RG/08073—T1(Vol.2)) 
Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1Vol.1) 
Rate Structure 
Do time-of-use rates change load curves, 6 :30732 
(DOE/RG/08073—T1(Vol.2)) 


ELECTRIC UTILITIES 
Load Management 


Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1Vol.1) 

Power and transmission-rate orders and related documents. 
Office of power marketing coordination: data compiled 
through December 1979, 6 :30728 (DOE/CE—0007) 

Regulations 

Power and transmission-rate orders and related documents. 
Office of power marketing coordination: data compiled 
through December 1979, 6 :30728 (DOE/CE—0007) 

Time-of-Use Pricing 

Cost-based rates (Four methods of time-differentiated 

accounting costs), 6 :30736 (NP—22596) 
ELECTRIC POWER INDUSTRY 
Water Requirements 

Treated water demand and the economics of regionalization. 
Volume 2. Economics of regionalization: the electric power 
example. Final report, April 1978-December 1979, 6 :30495 
(PB—81-117939) 

ELECTRIC UTILITIES 
Computerized Simulation 
SYSGEN user package, 6 :30124 (DOE/JPL—1060-47) 
Economic Analysis 
SYSGEN user package, 6 :30124 (DOE/JPL—1060-47) 
Economics 

Long-term outlook for the electric-power business, 6 :30758 
(NP—22596) 

Microeconomic desicion-making in an unstable macroeconomic 
environment, 6 :30677 (NP—22596) 

Energy Efficiency 

Energy efficiency and the utilities: new directions (Symposium 

proceedings), 6 :30760 
Forecasting 
Long-term outlook for the electric-power business, 6 :30758 
(NP—22596) 
Fuel Consumption 
Forecasting electric utility fossil-fuel consumption, 6 :30762 
Government Policies 

Economic replacement of oil and gas with coal in the electric 

utility sector, 6 :30487 (EPRI-WS—80-141) 
Load Analysis 

Load research (Rationale and insights), 6 :30739 (NP—22596) 

Load research (Programs at Los Angeles Dept. of Water and 
Power), 6 :30740 (NP—22596) 

Load research (Program at Wisconsin Electric Power Co.), 6 
:30741 (NP—22596) 

Load research (Uses at Middle South Services, Inc.), 6 :30742 
(NP—22596) 

Load Management 

Customer attitudes (Surveys by Elrick and Lavidge, Inc.), 6 
:30747 (NP—22596) 

Do time-of-use rates change load curves, 6 :30732 
(DOE/RG/08073—T 1(Vol.2)) 

Electric-Utility Rate-Design Study: proceedings of the rate- 
design-study regional conferences, 6 :30734 (NP—22596) 

Equipment for load management, 6 :30743 (NP—22596) 

Load control (Experiences at Arizona Public Service Co.), 6 
:30744 (NP—22596) 

Load control at Detroit Edison, 6 :30745 (NP—22596) 

Load management and controls (NEESPLAN at New 
England Power Service Co.), 6 :30746 (NP—22596) 

Load-management evaluation (Use of integrative analysis), 6 
:30750 (NP—22596) 

Load-management application and evaluation (Decision making 
and cost-benefit analysis), 6 :30751 (NP—22596) 

Load management (Planning and programs at S. California 
Edison Co.), 6 :30752 (NP—22596) 

Load management (As practiced at Dayton Power and Light 
Co.), 6 :30753 (NP—22596) 

Load management (Review of Virginia Electric and Power 
Co. activities), 6 :30754 (NP—22596) 

Load-management evaluation (From regulatory point of view; 
California PUC), 6 :30755 (NP—22596) 

Load management (What to do/what not to do; Michigan 
PSC), 6 :30756 (NP—22596) 

Load management (Approaches and regulatory goals; New 
York PSC), 6 :30757 (NP—22596) 





ELECTRIC UTILITIES 
Load Management 


Load management in operation: a consumer-voluntary program 
pays for the system in one hour, 6 :30767 
Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1Vol.1) 
Management 
Electric generation expansion analysis system. A progress 
report on Pri 1529, 6 :30761 (PB—81-119778) 
Planning 
Strategic planning for an electric utility in an era of 
uncertainty and capital constraints, 6 :30727 (CONF- 
790346—) 
Rate Structure 
Cost and rates, 6 :30735 (NP—22596) 
Cost and rates: marginal cost, 6 :30737 (NP—22596) 
Cost and rates (Recommendations for cost-based rates), 6 
:30738 (NP—22596) 
Cost-based rates (Four methods of time-differentiated 
accounting costs), 6 :30736 (NP—22596) 
Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 
Electric-Utility Rate-Design Study: proceedings of the rate- 
design-study regional conferences, 6 :30734 (NP—22596) 
Electricity pricing and national energy policy, 6 :30765 
Progress with PURPA: the activities of Pacific Gas and 
Electric Company in meeting the requirements of Section 
133 of the Public Utility Regulatory Policies Act of 1978, 6 
:30766 
Ratemaking: the problem now is the art, 6 :30763 
Regional Analysis 
Economic replacement of oil and gas with coal in the electric 
utility sector, 6 :30487 (EPRI-WS—80-141) 
Regulations 
Public utility regulation and the decade ahead, 6 :30764 
Regulation and the electric-utility industry, 6 :30759 (NP— 
22596) 
Time-of-Use Pricing 
Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 
Time-of-use rate studies with residential customers (By 
Research Triangle Inst.), 6 :30748 (NP—22596) 
ELECTRICAL EQUIPMENT 


See also CIRCUIT BREAKERS 
ELECTRIC COILS 
ELECTRICAL INSULATORS 
INVERTERS 
LIGHTING SYSTEMS 
RELAYS 


Design 
Electrical penetration feedthru for FMEF, 6 :31069 (HEDL- 
SA—2301-FP) 
Testing 
Electrical penetration feedthru for FMEF, 6 :31069 (HEDL- 
SA—2301-FP) 
ELECTRICAL INSULATION 
Breakdown 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
High-voltage research (breakdown strengths of gaseous and 
liquid insulators) and environmental effects of dielectric 
gases. Semiannual report, October 1, 1980-March 31, 1981, 6 
330548 (ORNL/TM—7862) 
Quality Control 
Basic study of transient breakdown voltage in solid dielectric 
cables. Final report, 6 :30541 (DOE/ET/29303—T1) 
ELECTRICAL INSULATORS 
Materials Testing 
MHD-generator electode development. Quarterly report for 
January-March 31, 1981, 6 :30775 (DOE/ET/15529—T2) 
ELECTRICITY 
Cost 
Progress with PURPA: the activities of Pacific Gas and 
Electric Company in meeting the requirements of Section 
133 of the Public Utility Regulatory Policies Act of 1978, 6 
:30766 
Prices 
Electricity pricing and national energy policy, 6 :30765 
Progress with PURPA: the activities of Pacific Gas and 
Electric Company in meeting the requirements of Section 
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133 of the Public Utility Regulatory Policies Act of 1978, 6 
:30766 
Public utility regulation and the decade ahead, 6 :30764 
ELECTRIC-POWERED VEHICLES 
Aluminium-Air Batteries 

Aluminum air unit cell for electric vehicles successfully tested, 

6 :30902 
Control Systems 

Operation of the Lectric Leopard. Final report, 6 :30898 

(DOE/CS/50121—T1) 
Cost 

Preliminary design review report. Phase I. Deliverable Item 5 

(Electric vehicles), 6 :30899 (DOE/CS/51294—T6) 
Design 

Conceptual design review report. Phase I: deliverable item 4, 6 
:30900 (DOE/CS/51294—T7) 

Preliminary design review report. Phase I. Deliverable Item 5 
(Electric vehicles), 6 :30899 (DOE/CS/51294—T6) 

Hydrogen Fuel Cells 

An experimental study of methanol reformation. Master's 

thesis, 6 :30897 (AD-A—091412) 
Iron-Air Batteries 

Iron-air battery development program. Interim report 1978, 6 

:30665 (DOE/ET/13390—T2) 
Lead-Acid Batteries 

Characterization, performance, and prediction of a lead-acid 
battery under simulated electric vehicle driving 
requirements, 6 :30667 (NASA-TM—81771) 

Rapid charging of lead-acid batteries for electric-vehicle 
propulsion and solar-electric storage, 6 :30901 (SERI/RR— 
742-1068) 

Performance 

Operation of the Lectric Leopard. Final report, 6 :30898 
(DOE/CS/50121—T1) 

Preliminary design review report. Phase I. Deliverable Item 5 
(Electric vehicles), 6 :30899 (DOE/CS/51294—T6) 

Safety 

Operation of the Lectric Leopard. Final report, 6 :30898 

(DOE/CS/50121—T1) 
ELECTROCATALYSTS 
Electrochemistry 

Electrocatalysis at oxide-covered metal electrodes, 6 :30781 

(BNL—29821) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
PHOTOELECTROCHEMICAL CELLS 


Electrochemistry 
Electrocatalysis at oxide-covered metal electrodes, 6 :30781 
(BNL—29821) 
Electrolytes 
Electrochemical investigations of novel electrode materials. 
Progress report, November 1, 1980-October 31, 1981, 6 
:30918 (DOE/ER/04356—4) 
ELECTRODES 
See also CATHODES 
Electrical Insulators 
MHD-generator electode development. Quarterly report for 
January-March 31, 1981, 6 :30775 (DOE/ET/15529—T2) 
Materials Testing 
MHD-generator electode development. Quarterly report for 
January-March 31, 1981, 6 :30775 (DOE/ET/15529—T2) 
ELECTROLYTIC CELLS 
Apparatus for use in rapid and accurate controlled-potential 
coulometric analysis (Patent), 6 :31030 
Cathodes 
Energy savings through the use of an improved aluminum 
reduction cell cathode. Technical progress report, July 1- 
September 30, 1979, 6 :30868 (DOE/CS/40215—T2) 
Energy Consumption 
Energy savings through the use of an improved aluminum 
reduction cell cathode. Technical progress report, July 1- 
September 30, 1979, 6 :30868 (DOE/CS/40215—-T2) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Tissue interaction with nonionizing electromagnetic fields. 
Final report, 6 :31308 (DOE/ET/29078—T1) 
ELECTROMAGNETIC INTERACTIONS 
See also PHOTON-HADRON INTERACTIONS 
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PHOTON-PHOTON INTERACTIONS 
Unified Gauge Models 
Unification of elementary forces, 6 :31387 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Ton Sources 
Low temperature ion source for calutrons (Patent), 6 :30070 
ELECTROMAGNETIC PULSES 
Gamma Radiation 
A near-surface burst EMP driver package for prompt gamma- 
induced sources. Technical report, 6 :31177 (AD-A—091509) 
ELECTRON BEAM TARGETS 
Fabrication 
Cryogenic target formation using cold gas jets (Patent), 6 
:30069 
ELECTRON BEAMS 
Space Charge 
Analytical and numerical studies of foilless diodes, 6 :31111 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROPROBE ANALYSIS 
Background Noise 
Background fitting for electron energy-loss spectra, 6 :31016 
(CONF-810740—1) 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
POWER CONDITIONING CIRCUITS 
SWITCHING CIRCUITS 
Physical Radiation Effects 
Photon-electron correlation in the laboratory testing of 
electronic components. Part II: beam conditioning and 
diagnostics, 6 :31136 (SAND—81-1578C) 
ELECTRONIC EQUIPMENT 


See also OPTICAL SCANNERS 
RADIO EQUIPMENT 


Computer-Aided Design 
Electronic engineer's design station user's guide, 6 :31110 


(UCID— 19165) 
Physical Radiation Effects 
Photon-electron correlation in the laboratory testing of 
electronic components. Part II: beam conditioning and 
diagnostics, 6 :31136 (SAND—81-1578C) 
ELECTRON-MOLECULE COLLISIONS 
Electron Attachment 
Roie of electron swarm studies in the development of gaseous 
dielectrics, 6 :30537 (CONF-810720—2) 
Scattering 
Role of electron swarm studies in the development of gaseous 
dielectrics, 6 :30537 (CONF-810720—2) 
Secondary Emission 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T 1) 
ELECTRON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
Evidence for large-x corrections in quantum chromodynamics, 
6 :31396 
ELECTRONS 
Energy Losses 
Energy losses and mean free paths of electrons in silicon 
dioxide, 6 :31419 (CONF-810707—6) 
Interactions 
Simulation of low-energy electron tracks in water vapor, 6 
:31056 (DOE/EV/04733—T1) 
ELECTROPOLISHING 
Study of electropolishing of ferrous alloys using rotating-disk 
electrodes, 6 :30935 (LBL—12879) 
ELECTROSLAG WELDING 
Research Programs 
Basic study of electroslag welding. Progress report, January 1, 
1979-December 31, 1979, 6 :30919 (DOE/ER/04799—1) 
ELECTROSTATIC LENSES 
Optical Systems 
Optics of mass separator I, 6 :31132 (LA—8893-MS) 
Quadrupoles 
Means for the focusing and acceleration of parallel beams of 
charged particles (Patent application), 6 :31122 


ENERGY CONSERVATION 
Computer Codes 


ELECTROSTATIC PRECIPITATORS 
Design 
High-temperature high-pressure electrostatic precipitator, 6 
:30512 (DOE/MC/08333—167) 
Feasibility Studies 
High-temperature high-pressure electrostatic precipitator, 6 
:30512 (DOE/MC/08333— 167) 
Performance 
Alkali control in PFB combustion systems, 6 :30519 
(DOE/MC/08333—167) 
Performance Testing 
DRI high-temperature/high-pressure electrostatic precipitator 
test facility, 6 :30513 (DOE/MC/08333—167) 
Test Facilities 
DRI high-temperature/high-pressure electrostatic precipitator 
test facility, 6 :30513 (DOE/MC/08333—167) 
ELECTROSTATIC SEPARATION 
Electrostatic Lenses 
Optics of mass separator I, 6 :31132 (LA—8893-MS) 
ELEMENTARY PARTICLES 


See also HADRONS 
LEPTONS 


Equations of Motion 
Constraint dynamics of particle world lines, 6 :31434 
(DOE/ER/03992—400) 
EMBRYONIC CELLS 
Biological Radiation Effects 
Interaction of x-rays and food pyrolysis products in producing 
oncogenic transformation in vitro, 6 :31263 
(DOE/EV/04733—T1) 
Morphometric studies with attached mouse C3H/10T 1/2 cells, 
6 :31272 (DOE/EV/04733—T1) 
Morphological Changes 
Morphometric studies with attached mouse C3H/10T 1/2 cells, 
6 :31272 (DOE/EV/04733—T1) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMISSION SPECTRA 
Lippmann-Schwinger Equation 
The broadening of spectral lines by autoionization, radiative 
transitions, and collisions. Memorandum report, 6 :31340 
(AD-A—09 1506) 
EMP 
See ELECTROMAGNETIC PULSES 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENDOPLASMIC RETICULUM 
Phosphorylation 
Phosphorylation of heavy sacroplasmic reticulum vesicles: 
identification and characterization of three phosphorylated 
proteins, 6 :31234 
ENERGY 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 


Information Dissemination 
Energy-information dissemination into the real-estate industry. 
Draft final report, 6 :30815 (DOE/ZZ/01320—T1) 
Research Programs 
CANMET review 1978-1979, 6 :30691 
ENERGY ANALYSIS 
Computer Codes 
Comparative study of four building energy simulations: Phase 
II; DOE-2.1, BLAST-3.0, SUNCAT-2.4, and DEROB-4, 6 
:30252 (SERI-TP—721-1326) 
Ultimate in building energy analysis: DOE-2 and BLAST, 6 
:30817 (LA-UR—81-2288) 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Conservation: energy management by design. Keynote address, 
6 :30695 (CONF-790346—) 
Energy conservation potential for US, 6 :30696 
(DOE/CS/40004—T 12) 
Role of local government in energy policy (Book chapter), 6 
:30712 





ENERGY CONSERVATION 
Attitudes 


Attitudes 

Market factors feedback system of the pilot program of the 

Energy Extension Service, 6 :30697 (DOE/CS/69001—T2) 
Budgets 

RAM? resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T11) 

Revised BCS resource-allocation methodology. Final report, 6 
:30790 (DOE/CS/20205—T10) 

Economics 

Grand scheme/an economists view of energy conservation, 6 

:30804 (CONF-790346—) 
Environmental Impacts 

Impacts of uranium-utilization improvements on light-water- 
reactor radionuclide releases, 6 :30630 (PNL—3584) 

Residential air pollution levels: observation and data 
interpretation, 6 :30841 

Feasibility Studies 

Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a 
feasibility study, 6 :30789 (DOE/CS/10045—T3) 

Financing 

Building and community systems resource-allocation model. 
Final report, 6 :30794 (DOE/CS/20205—T15) 

RAM2 resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T11) 

Investment 

Uncertainty: an argument for more stringent energy 

conservation, 6 :30700 
Marketing Research 

Retrospective (in-process) project evaluation system. Final 

report, 6 :30792 (DOE/CS/20205—T 12) 
Meetings 

Conservation: energy management by design, 6 :30694 (CONF- 

790346—) 
Research Programs 

Building and community systems resource-allocation model. 
Final report, 6 :30794 (DOE/CS/20205—T15) 

Program summary, 6 :30699 (TVA/OP/ECR—81-19) 

RAM2 resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T11) 

Revised BCS resource-allocation methodology. Final report, 6 
:30790 (DOE/CS/20205—T 10) 

Technology Assessment 

RAM2 resource-allocation methodology. Final report, 6 :30791 

(DOE/CS/20205—T 11) 
ENERGY CONSUMPTION 
Bibliographies 

Fuel consumption: industrial, residential, and general studies. 
1977-October 1980 (citations from the NTIS data base). 
Report for 1977-October 1980 (Bibliographies), 6 :30768 
(PB—81-800369) 

Computer Codes 

Threshold evaluation data revision and computer program 

enhancement. Final report, 6 :30793 (DOE/CS/20205—T13) 
Data Acquisition 

National Interim Energy-Consumption Survey. Part I. 
Household and utility-company surveys, 6 :30810 
(DOE/EIA/10085—T 1(Pt.1)) 

National Interim Energy-Consumption Survey. Part II. 
Household and utility-company surveys. Appendix A, 6 
:30811 (DOE/EIA/10085—T1(Pt.2)) 

National Interm Energy-Consumption Survey. Part III. 
Household and utility-company surveys. Appendices B 
through G, 6 :30812 (DOE/EIA/10085—T1(Pt.3)) 

Surveys 

National Interim Energy-Consumption Survey. Part I. 
Household and utility-company surveys, 6 :30810 
(DOE/EIA/10085—T 1(Pt.1)) 

National Interim Energy-Consumption Survey. Part II. 
Household and utility-company surveys. Appendix A, 6 
30811 (DOE/EIA/10085—T1(Pt.2)) 

National Interm Energy-Consumption Survey. Part III. 
Household and utility-company surveys. Appendices B 
through G, 6 :30812 (DOE/EIA/10085—T1(Pt.3)) 
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ENERGY DEMAND 
Economic Elasticity 
Fuel choice and aggregate energy demand in the residential 
and commercial sectors, 6 :30706 
Forecasting 
Energy in a finite world: executive summary (Booklet), 6 
:30704 


Systems Analysis 
Energy in a finite world: a global systems analysis (Book; 
study of IIASA Energy Systems Program Group), 6 :30705 
ENERGY EFFICIENCY 
Energy efficiency and the utilities: new directions (Symposium 
proceedings), 6 :30760 
ENERGY EXTENSION SERVICE 
Market factors feedback system of the pilot program of the 
Energy Extension Service, 6 :30697 (DOE/CS/69001—T2) 
ENERGY FACILITIES 
Construction Permits 
Locational dimensions: the economics of coastal vs. inland and 
urban vs. rural siting, 6 :31225 
Environmental Impacts 
Land use and energy, 6 :31208 (ANL/AA—19) 
Land Requirements 
Land use and energy, 6 :31208 (ANL/AA—19) 
Site Selection 
Economics of permitting: an approach, 6 :31218 
Energy facility siting on the Gulf Coast: a policy perspective, 6 
31216 
EPA's emission offset policy and energy facility siting, 6 
31198 
Policies for energy facility siting on the urban coast, 6 :31226 
Refining the waterfront. Alternative energy facility siting 
policies for urban coastal areas, 6 :31210 
Urban waterfront: planning perspectives and energy facility 
siting, 6 :31213 
ENERGY INTEGRATED INDUSTRIAL PARKS 


See ENERGY PARKS 
INDUSTRIAL PARKS 


ENERGY MANAGEMENT 
Bibliographies 
Analytical and policy issues in energy economics: selected 
bibliography, 6 :30671 (DOE/EIA/10752—T2) 
Government Policies 
Conservation: energy management by whose design and at 
what cost, 6 :30726 (CONF-790346—) 
Meetings 
Conservation: energy management by design, 6 :30694 (CONF- 
790346—) 
ENERGY MANAGEMENT SYSTEMS 
EMCS Modules/intelligent Time Clock (ITC). Final report 
1977-1980, 6 :30796 (AD-A—090828) 
Benchmarks 
Effective utilization of energy management systems, 6 :30802 
(CONF-790346—) 
Computerized Control Systems 
Texas Instruments’ role in energy management, 6 :30787 
(CONF-790346—) 
Recommendations 
Guidelines for energy management and control systems for VA 
(Veterans Administration) facilities. Volume I. Final report, 
6 :30823 (PB—81-123911) 
Viability 
Energy management systems for small commercial/industrial 
applications, 6 :30800 (CONF-790346—) 
ENERGY MODELS 
AGRIMOD: a dynamic simulation model of the US food- 
production system. Part IV. The computer simulation, 6 
:30866 (DOE/CS/40021—T 1) 
RAM2 resource-allocation methodology. Final report, 6 :30791 
(DOE/CS/20205—T 11) 
Revised BCS resource-allocation methodology. Final report, 6 
:30790 (DOE/CS/20205—T 10) 
Threshold evaluation data revision and computer program 
enhancement. Final report, 6 :30793 (DOE/CS/20205—T 13) 
Linear Programming 
Modelling energy-economic interactions in developing 
countries: a linear-programming approach, 6 :30673 (BNL— 
29747) 
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ENERGY PARKS 
Earth-Covered Buildings 

Earth-sheltered industrial utility park. Final report, 6 :30889 

(DOE/RS/10248—T1) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Energy conservation potential for US, 6 :30696 
(DOE/CS/40004—T 12) 

Role of local government in energy policy (Book chapter), 6 
:30712 

Uncertainty: an argument for more stringent energy 
conservation, 6 :30700 

Bibliographies 

Analytical and policy issues in energy economics: selected 

bibliography, 6 :30671 (DOE/EIA/10752—T2) 
Emergency Plans 

Project status report and final report: Economic Regulatory 
Administration records management support system, 6 
:30690 (DOE/RG/10322—T1) 

Environmental Impacts 

Institutional constraints upon environmentally sound energy 

policy (Book chapter), 6 :30686 
Legislation 

Congress and national energy policy: assessing the 

policymaking process (Book chapter), 6 :30711 
Meetings 

Environment, energy, public policy: toward a rational future 

(Book; conference proceedings), 6 :30681 
Planning 

New York State energy master plan and long-range electric 
and gas report. Volume 1. Executive summary. Final report, 
6 :30708 (PB—81-118028) 

New York State energy master plan and long-range electric 
and gas report. Volume 2. Appendices. Final report, 6 :30709 
(PB—81-118036) 

New York State energy master plan and long-range electric 
and gas report. Volume 3. Final report, 6 :30710 (PB—81- 
118044) 

Political Aspects 

Energy and the environment: conflict and resolution (Book 

chapter), 6 :30682 
Public Opinion 

Disincentives for policy leadership in energy and the 
environment: the structure of voter opinion (Book chapter), 
6 :30683 

ENERGY SHORTAGES 
Economic Impact 

Guidebook for analysis of state-level economic impacts of an 

energy shortfall, 6 :30702 (ANL/CNSV-TM—70) 
ENERGY SOURCE DEVELOPMENT 
Advisory Committees 

Providing technical assistance to the Energy Development 

Board of Mercer County, 6 :30675 (DOE/CS/70038—T2) 
Economic Analysis 

Cost comparison of energy projects: discounted cash flow and 

revenue-requirement methods, 6 :30678 
Environmental Impacts 

Disincentives for policy leadership in energy and the 
environment: the structure of voter opinion (Book chapter), 
6 :30683 

Land use and energy, 6 :31208 (ANL/AA—19) 

Notes from no man’s land: the politics and ecology of energy 
research and development, 6 :30684 

Land Requirements 
Land use and energy, 6 :31208 (ANL/AA—19) 
Mathematical Models 

LORENDAS model documentation. Volume 3. Computer- 
based system design and operation (LORENDAS project 
modeling of long-range energy development and supplies), 6 
:30703 (PB—81-122277) 

Optimization 

Extraction timing and economic incentives for geothermal 

reservoir management, 6 :30328 
Political Aspects 

Notes from no man’s land: the politics and ecology of energy 

research and development, 6 :30684 


Public Opinion 
Disincentives for policy leadership in energy and the 
environment: the structure of voter opinion (Book chapter), 
6 :30683 
Site Selection 
Alternative energy technologies and the urban coastal zone, 6 
31217 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 


Consumption Rates 
Oil to coal conversion options, 6 :30479 (EPRI-WS—80-141) 
Research Programs 
Notes from no man’s land: the politics and ecology of energy 
research and development, 6 :30684 
ENERGY SUPPLIES 
Demand Factors 
Fuel consumption: industrial, residential, and general studies. 
1977-October 1980 (citations from the NTIS data base). 
Report for 1977-October 1980 (Bibliographies), 6 :30768 
(PB—81-800369) 
Economics 
Energy and the future: a corssroads for the world, 6 :30720 
Forecasting 
Energy in a finite world: executive summary (Booklet), 6 
:30704 
Global Aspects 
Coal’s participation in world energy supplies, 6 :30719 
International business conference: world energy outlook, 6 
:30716 
Mathematical Models 
LORENDAS model documentation. Volume 3. Computer- 
based system design and operation (LORENDAS project 
modeling of long-range energy development and supplies), 6 
:30703 (PB—81-122277) 
Meetings 
International business conference: world energy outlook, 6 
:30716 
Political Aspects 
Energy and the future: a corssroads for the world, 6 :30720 
Systems Analysis 
Energy in a finite world: a global systems analysis (Book; 
study of IIASA Energy Systems Program Group), 6 :30705 
ENERGY SYSTEMS 
Economic Analysis 
Cost comparison of energy projects: discounted cash flow and 
revenue-requirement methods, 6 :30678 
Economic Impact 
Modelling energy-economic interactions in developing 
countries: a linear-programming approach, 6 :30673 (BNL— 
29747) 
ENEWETAK 
See ENIWETOK 
ENGLAND 
See UNITED KINGDOM 
ENIWETOK 
Aquatic Ecosystems 
Mid-Pacific Research Laboratory. Annual report, 1 October 
1979-30 September 1980, 6 :31224 (DOE/EV/00703—3) 
ENVIRONMENT 
Research Programs 
Documentation of preliminary strategy and implementation 
plans for environment and safety programs (April 1975), 6 
:30680 (ATR—76(7518)-2) 
ENVIRONMENTAL POLICY 
Institutional constraints upon environmentally sound energy 
policy (Book chapter), 6 :30686 
Meetings 
Environment, energy, public policy: toward a rational future 
(Book; conference proceedings), 6 :30681 
Political Aspects 
Energy and the environment: conflict and resolution (Book 
chapter), 6 :30682 





ENVIRONMENTAL POLICY 
Public Opinion 


Public Opinion 
Disincentives for policy leadership in energy and the 
environment: the structure of voter opinion (Book chapter), 
6 :30683 
EPOXIDES 
Synthesis 
Mechanism of ethylene epoxidation, 6 :29943 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
ELECTRICAL EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 


Drawing levels standards and specifications handbook. Final 
report, 6 :31067 (DOE/ET/11268—T2) 
Specifications 
Drawing levels standards and specifications handbook. Final 
report, 6 :31067 (DOE/ET/11268—T2) 
EQUIPMENT INTERFACES 
Speech 
Application of computer voice input/output, 6 :31518 (LA- 
UR—81-2052) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
Seismic Effects 
Seismic relay testing, 6 :30647 
ERBIUM OXIDES 
Phase Studies 
Subsolidus phase relations in the systems CeO2.-RE,O; (RE2Os 
= C-type rare earth sesquioxide), 6 :30983 
ERYTHROCYTES 
Electron Microscopy 
X-ray and neutron scattering density profiles of the intact 
human red blood cell membrane, 6 :31238 
ESTERIFICATION 
Chemical Reaction Kinetics 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


Electron-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T1) 
ETHANOL 
See also GASOHOL 
Biological Effects 
Effect of ethanol on the fate of mercury vapor inhaled by man, 
6 :31305 
Chemical 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
Physical 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
Production 
Hawaii ethanol from molasses project. Report on plant 
inspections, 6 :30103 (DOE/ET/23141—T3) 
ETHANOL PLANTS 
Geothermal Process Heat 
Alcohol production: an appropriate use of hydrothermal 
energy, 6 :30395 
Technology Assessment 
Hawaii ethanol from molasses project. Report on plant 
inspections, 6 :30103 (DOE/ET/23141—T3) 
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Waste Management 
Hawaii ethanol from molasses project. Report on plant 
inspections, 6 :30103 (DOE/ET/23141—T3) 
ETHERS 
Chemistry 
Technology for the manufacture of ethylene oxide, 6 :29945 
Man 
Technology for the manufacture of ethylene oxide, 6 :29945 
Synthesis 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
ETHINE 
See ACETYLENE 
ETHYLENE 
Auger Electron Spectroscopy 
Auger spectra of methyl cyanide and related compounds, 6 
31353 
Chemical Reaction Yield 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T 1) 
Electron-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T 1) 
Oxidation 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
Mechanism of ethylene epoxidation, 6 :29943 
Technology for the manufacture of ethylene oxide, 6 :29945 


See ACETYLENE 
EUROPE 
See also FEDERAL REPUBLIC OF GERMANY 
ICELAND 
ITALY 
UNITED KINGDOM 
USSR 
Biomass 
Biomass: the energy source with growing potential, 6 :30772 
Electric Power 

Los Angeles electricity rate study. Final report, 6 :30731 

(DOE/RG/08073—T1Vol.1) 
Geothermal Exploration 

European geothermal drilling experience: problem areas and 

case studies, 6 :30297 (SAND—81-0036C) 
Geothermal Wells 

European geothermal drilling experience: problem areas and 

case studies, 6 :30297 (SAND—81-0036C) 
Research Programs 
European scientific notes. Volume 34, Number 9, 6 :30688 
(AD-A—091231) 
EUROPEAN COMMUNITIES 
Energy Policy 
European view of energy problems, 6 :30723 
EUROPIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1°x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Mass Spectroscopy 

Quantitative spark-source analysis of UO2-PuO for rare earths 

and tantalum, tungsten, 6 :31034 (HEDL—6798) 
EVACUATED COLLECTORS 
Performance 

Study and realization of a plan for a solar collector under 

vacuum at high performance. Final report, 6 :30281 
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EVAPORATORS 
Performance 
Evaporation by mechanical vapor recompression. Final report, 
September, 1979 - October 31, 1980, 6 :30861 (BSDF—38- 
4Q-80) 
EXCITATION 
Calculation Methods 
Simulation of low-energy electron tracks in water vapor, 6 
331056 (DOE/EV/04733—T1) 
EXHAUST GASES 
Chemical Composition 
Baseline data on utilization of low-grade fuels in gas turbine 


applications. Volume 3. Emissions evaluation. Final report, 6 


:30472 (EPRI-AP—1882-Vol.3) 
Environmental Effects 
Impact of aircraft emissions on air quality in the vicinity of 


airports. Volume II. An updated model assessment of aircraft 


generated air pollution at LAX, JFK, and ORD. Final 
report Jan 1978-Jul 1980, 6 :31189 (AD-A—091005) 
Monitoring 
Development of alkali and trace heavy metal monitors for coal 
conversion process streams, 6 :30527 (DOE/MC/08333— 
167) 
Quantitative Chemical Analysis 
High-temperature measurements of alkali levels in an 
experimental 6-inch AFBC, 6 :31117 (DOE/METC/RI— 
188) 
Sampling 
Real time coarse particle mass measurements in a high 
temperature pressure coal gasifier process treatment, 6 
:30529 (DOE/MC/08333—167) 
EXHAUST SYSTEMS 
See also EXHAUST GASES 
Cost 
The aftermarket costs of heavy-duty diesel mufflers. Technical 
report, 6 :30896 (PB—81-121964) 
EYES 
Biological Radiation Effects 
Analysis of the cataractogenic potential of fast argon ions 
(Rats), 6 :31261 (DOE/EV/04733—T1) 


F REGION 
Scintillations 
Spectral characteristics of medium-scale equatorial f-region 
irregularities. Topical report 1 Jan-29 Feb 1980, 6 :31332 
(AD-A—091169) 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT DETECTION 
Locating failed fuel in LMFBRs: selection of candidate solid 
tags. Final report, 6 :30605 (EPRI-NP— 1887) 
FALLOUT 
(For radioactive fallout only.) 
Simulation 
Investigation of a high explosive technique for simulation of 
local fallout from shallow-buried bursts. Final report 1 Mar 
1978-31 Jul 1979, 6 :31147 (AD-A—091371) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FEDAL 
See FAILED ELEMENT DETECTION 


FEDERAL REPUBLIC OF GERMANY 
Radioactive Waste Processing 
Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 
Radioactive Waste Storage 
Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 
FEEDWATER 
Solar Heating Systems 
Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T1) 
FEEDWATER HEATERS 
Acoustic Emission Testing 
On-line acoutic-emission monitoring of fossil power plants: a 
critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 


Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T1) 

Tubes 
Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 
FERMENTATION 
See also ANAEROBIC DIGESTION 
Technology Assessment 
Hawaii ethanol from molasses project. Report on plant 
inspections, 6 :30103 (DOE/ET/23141—T3) 
FERMILAB ACCELERATOR 
Accelerator Facilities 
EMI coordinate fitting, 6 :31124 (UH—511-203-75) 
FERMIONS 
See also LEPTONS 
Many-Body Problem 
Classical behavior of large N fermionic systems, 6 :31436 
FERRATES 
See IRON OXIDES 
FERRITIC STEELS 
Carburization 

Carbon and nitrogen transfer in Fe-9 Cr-Mo ferritic steels 

exposed to a sodium environment (773 to 973 K), 6 :30966 
Decarburization 

Carbon and nitrogen transfer in Fe-9 Cr-Mo ferritic steels 

exposed to a sodium environment (773 to 973 K), 6 :30966 
FETUSES 
Radionuclide Kinetics 

Placental transfer of americium and plutonium in mice, 6 

:31283 
FFTF REACTOR 
Containment Shells 

Accommodation of potential hydrogen formation in LMFBR 

accidents, 6 :30643 (HEDL-SA—2470) 
Damage 

Damage to an FFTF chiller unit. Final unusual occurrence 

report, 6 :30607 (HEDL-UOR—80-003) 
Fuel Pins 

Creep relaxation of fuel pin bending and ovalling stresses, 6 

:30634 
Pressure Gages 

Inoperable HTS pressure sensor due to NaK leak. Final 

unusual occurrence report, 6 :30606 (HEDL-UOR—79-040) 
Pumps 

Inadvertent raising of levels in the FFTF primary sodium 
pumps. Final unusual occurrence report, HEDL 79-34 
(FFTF-58), 6 :30631 (HEDL-UOR—79-034) 

Reactor Accidents 

Accommodation of potential hydrogen formation in LMFBR 
accidents, 6 :30643 (HEDL-SA—2470) 

Unplanned loss of the FFTF inert gas cooling system for the 
control rod drive mechanisms. Final unusual occurrence 
report, 6 :30608 (HEDL-UOR—80-006) 

Reactor Materials 
Sodium technology, 6 :30635 (DOE/SF/00824—T17) 
Reactor Operators 

FFTF operating experience with sodium natural circulation: 

slides included, 6 :30642 (HEDL-SA—2326-FP) 





RHR Systems 


FFTF operating experience with sodium natural circulation: 
slides included, 6 :30642 (HEDL-SA—2326-FP) 
Seals 
Cover gas seals, 6 :30615 (DOE/SF/00824—T15) 
Secondary Coolant Circuits 

Final unusual occurrence report: HEDL 79-48 (FFTF-67). 
Inadvertent overpressurization of an FFTF secondary 
sodium system expansion tank, 6 :30632 (HEDL-UOR—79- 
048) 

FIBER OPTICS 
Data Transmission 

Time dependent recording of images transmitted over optical 

fibers, 6 :31141 (UCRL—85609) 
Light Transmission 

Time dependent recording of images transmitted over optical 

fibers, 6 :31141 (UCRL—85609) 
Physical Radiation Effects 

Radiation-induced transient absorption in optical fibers, 6 

31135 (LA-UR—81-2135) 
FIBROBLASTS 
Biological Radiation Effects 

Modulation of x-ray induced oncogenic transformation by 
thyroid hormone, 6 :31264 (DOE/EV/04733—T1) 

Molecular ion experiment at Los Alamos Scientific 
Laboratory, 6 :31275 (DOE/EV/04733—T1) 

Oncogenic transformation in vitro; the interaction of x-rays 
with hyperthermia, 6 :31265 (DOE/EV/04733—T1) 

Proton penetration experiments: revised evaluation, 6 :31274 
(DOE/EV/04733—T1) 

Studies on the induction of chromosomal aberrations and cell 
cycle progression effects of random and associated charged 
particles, 6 :31270 (DOE/EV/04733—T1) 

Growth 

Effect of cell density on the in vitro transformation of C3H- 
10T 1/2 mouse embryo fibroblast cells by x rays, 6 :31266 
(DOE/EV/04733—T1) 

FIELD THEORIES 
See also QUANTUM FIELD THEORY 
Energy Dependence 
Have we found Asymptopia: the ultimate form of physical 
laws, 6 :31388 (BNL—29769) 
FILTERS 
See also AIR FILTERS 
Design 

Hot-gas clean-up using ceramic cross-flow membrane filters, 6 

:30508 (DOE/MC/08333— 167) 
Fabrication 

Hot-gas clean-up using ceramic cross-flow membrane filters, 6 

:30508 (DOE/MC/08333—167) 
Performance 

Hot-gas cleaning with ceramic filters, 6 :30507 
(DOE/MC/08333—167) 

Hot-gas clean-up using ceramic cross-flow membrane filters, 6 
:30508 (DOE/MC/08333— 167) 

FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRST WALL 
Thermal Analysis 

First wall thermal hydraulic models for fusion blankets, 6 

:31502 
FISCHER-TROPSCH SYNTHESIS 
Bench-Scale Experiments 

Fischer-Tropsch synthesis in slurry reactor systems. Technical 
progress report for period ending July 31, 1981, 6 :29850 
(DOE/PC/40771—1) 

Catalysts 

Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
October-31 December 1980, 6 :29848 (DOE/PC/30021—T5) 

Catalytic synthesis of hydrocarbons over group VIII metals. A 

discussion of the reaction mechanism, 6 :30100 

Coal-liquefaction research. Semi annual progress report, 

October 1, 1980-March 30, 1981 (Slurry reactor vs fixed 
bed), 6 :29868 (LBL—12920) 
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Technological applications of zeolites in catalysts, 6 :29942 
Technology of the Fischer-Tropsch process, 6 :30102 
Chemical Reaction Kinetics 

Catalytic synthesis of hydrocarbons over group VIII metals. A 

discussion of the reaction mechanism, 6 :30100 
Chemical Reactors 

Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, | 
October-31 December 1980, 6 :29848 (DOE/PC/30021—T5) 

Research Programs 

Fischer-Tropsch synthesis in slurry reactor systems. Technical 
progress report for period ending July 31, 1981, 6 :29850 
(DOE/PC/40771—1) 

Reviews 

Catalytic synthesis of hydrocarbons over group VIII metals. A 
discussion of the reaction mechanism, 6 :30100 

Technological perspective for catalytic processes based on 
synthesis gas, 6 :30101 

Technology Assessment 
Technology of the Fischer-Tropsch process, 6 :30102 
FISHES 
Abundance 

List of fish at a proposed OTEC site off Kahe Point, Hawaii 
derived from commercial fish records, 1959-1978, 6 :30215 
(LBL—12947) 

Population Dynamics 

316(a) and 316(b) demonstration, Cumberland Steam Plant. 
Volume 4. Effects of thermal discharges from Cumberland 
Steam Plant on the fish populations of Barkley Reservoir, 6 
:30532 (NP—1903744) 

Species Diversity 

List of fish at a proposed OTEC site off Kahe Point, Hawaii 
derived from commercial fish records, 1959-1978, 6 :30215 
(LBL—12947) 

FISSION PRODUCT RELEASE 

Analysis of fission gas release measurements using the 
COMETHE IIIJ and FCODE-Alpha computer codes. Final 
report (PWR; BWR), 6 :30557 (EPRI-NP—1954) 

Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments (PWR;BWR), 6 :30639 (EGG-M—02881) 

FISSION PRODUCTS 
Gamma Spectra 

Development of a gas-jet coupled ISOL facility with a **Cf 

spontaneous fission source, 6 :31417 (EGG-M—02681) 
Gamma Spectroscopy 

Identification of new neutron-rich rare-earth nuclei produced 

in Cf spontaneous fission, 6 :31416 (EGG-M—02581) 
Mass Spectra 

Development of a gas-jet coupled ISOL facility with a **Cf 

spontaneous fission source, 6 :31417 (EGG-M—02681) 
FISSIONABLE MATERIALS 

(Materials containing nuclides capable of undergoing fission by 

any process.) 
Accounting 
Dynamic materials control development and demonstration 
program, 6 :30063 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAMES 
Laser Spectroscopy 

Laser diagnostics in jets and flames, 6 :31062 

(DOE/ET/11056—T4) 
Plasma Diagnostics 

Laser diagnostics in jets and flames, 6 :31062 

(DOE/ET/11056—T4) 
Temperature Monitoring 

Laser diagnostics in jets and flames, 6 :31062 

(DOE/ET/11056—T4) 
FLAT PLATE COLLECTORS 
Design 

Development of low-cost integrated zeolite collector. Final 
report, September 25, 1978-September 24, 1980, 6 :30259 
(DOE/CS/32117—T1) 
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Performance 

Experimental study of the thermal performance parameters of 
a liquid-heating flat plate solar collector. Master's thesis, 6 
:30258 (AD-A—091085) 

Performance Testing 

Development of low-cost integrated zeolite collector. Final 
report, September 25, 1978-September 24, 1980, 6 :30259 
(DOE/CS/32117—T1) 

FLATTOP REACTOR 
Research Programs 
Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 
H-Rev.) 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Design 

Measuring and modeling solids movement in a large, cold 
fluidized bed test facility. Seventh quarterly report, April 1- 
June 30, 1981, 6 :31115 (DOE/ET/13152—7) 

FLUE GAS 
Chemical Composition 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 

Flyash erosion of boiler convection banks, 6 :30480 (EPRI- 
WS—80-141) 

Denitrification 

Denitrification of combustion gases (Patent application), 6 
31120 

Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 

Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6 :29890 (ARI-RP—66) 

Desulfurization 

Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 

Study of gypsum crystal nucleation and growth rates in 
simulated flue gas desulfurization liquors. Final report, 6 
:29896 (EPRI-CS— 1885) 

Hot Gas Cleanup 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—81-5) 

Cyclone performance estimates for pressurized fluidized-bed 
combustion, 6 :30467 (ANL/CEN/FE—81-4) 

Monitoring 

High-temperature measurements of alkali levels in an 
experimental 6-inch AFBC, 6 :30528 (DOE/MC/08333— 
167) 

Real-time particle mass monitor for pressurized fluidized bed 
combustion streams, 6 :30530 (DOE/MC/08333—167) 

Particles 

IPSS-100, a new generation instrument for particle sizing in a 

combustion stream, 6 :30531 (DOE/MC/08333—167) 
Quantitative Chemical Analysis 

Sampling and analysis of hydrocarbons in combustion gases. 
Quarterly report, October-December 1980, 6 :30500 
(ANL/CEN/FE—80-22) 

Sampling 

Sampling and analysis of hydrocarbons in combustion gases. 
Quarterly report, October-December 1980, 6 :30500 
(ANL/CEN/FE—80-22) 

Velocity 
Flyash erosion of boiler convection banks, 6 :30480 (EPRI- 
WS—80-141) 
FLUID FLOW 
See also LAMINAR FLOW 
LIQUID FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
Codes 

Resume of HTFS computer programs, 6 :31099 

(DOE/ET/12438—T2) 


Damping 
Fluid damping for circular cylindrical structures, 6 :31363 
Fluid damping distortion in FIV scale modeling, 6 :31364 
FLUID MECHANICS 
Lagrangian Function 

Lagrangian fluid dynamics using the Voronoi-Delauanay mesh, 

6 :31360 (LA-UR—81-1421) 
FLUIDIZED BED 
Flow Rate 

Measuring and modeling solids movement in a large, cold 
fluidized bed test facility. Seventh quarterly report, April 1- 
June 30, 1981, 6 :31115 (DOE/ET/13152—7) 

FLUIDIZED-BED COMBUSTION 
Bubble Growth 

Bubble eruption diameter in a fluidized bed of large particles at 

elevated temperatures, 6 :29930 
By-Products 

Utilization of fluidized bed combustion by-products in fired 
structured materials, 6 :30886 

Utilization of fluidized bed combustion by-products in aerated 
concrete, 6 :29883 

Mathematical Models 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 

Fluidized bed char combustion diffusion limited models, 6 
:29929 

Meetings 

Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333— 167) 

Technology Assessment 
Fluidized-bed combustion: an emerging technology, 6 :30489 
FLUIDIZED-BED COMBUSTORS 
Combustion Products 

Alkali control in fluid bed combustion systems at CPC, 6 

:30518 (DOE/MC/08333—167) 
Demonstration Programs 

Curtiss-Wright Pilot Program, 6 :30504 (DOE/MC/08333— 
167) 

IEA Grimethorpe Project, 6 :29917 (DOE/MC/08333—167) 

Economics , 

Portland cement as a regenerable sorbent for the removal and 
recovery of SO: in the fluidized-bed combustion of coal, 6 
331114 (BNL—29303) 

Exhaust Gases 

Development of alkali and trace heavy metal monitors for coal 
conversion process streams, 6 :30527 (DOE/MC/08333— 
167) 

High-temperature measurements of alkali levels in an 
experimental 6-inch AFBC, 6 :31117 (DOE/METC/RI— 
188) 

Real time coarse particle mass measurements in a high 
temperature pressure coal gasifier process treatment, 6 
:30529 (DOE/MC/08333—167) 

Flue Gas 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—81-5) 

Combustion stream modeling for combined cycle processes: 
implications with respect to alkali-induced corrosion, 6 
:30515 (DOE/MC/08333—167) 

Cyclone performance estimates for pressurized fluidized-bed 
combustion, 6 :30467 (ANL/CEN/FE—81-4) 

High-temperature measurements of alkali levels in an 
experimental 6-inch AFBC, 6 :30528 (DOE/MC/08333— 
167) 

IPSS-100, a new generation instrument for particle sizing in a 
combustion stream, 6 :30531 (DOE/MC/08333—167) 

Real-time particle mass monitor for pressurized fluidized bed 
combustion streams, 6 :30530 (DOE/MC/08333—167) 

Sampling and analysis of hydrocarbons in combustion gases. 
Quarterly report, October-December 1980, 6 :30500 
(ANL/CEN/FE—80-22) 





FLUIDIZED-BED COMBUSTORS 
Fluid Mechanics 


Fluid Mechanics 

Alexandria Fluidized Bed Process Development Unit cold 
mode testing. Annual report, March 1980-February 1981, 6 
:31116 (DOE/MC/14110—177) 

Hot Gas Cleanup 

A.P.T. Dry Plate Scrubber for alkali vapor control, 6 :30517 
(DOE/MC/08333— 167) 

A.P.T. Dry Plate Scrubber for particulate control, 6 :30523 
(DOE/MC/08333— 167) 

Alkali control in PFB combustion systems, 6 :30519 
(DOE/MC/08333—167) 

Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 
(DOE/MC/08333—167) 

DRI high-temperature/high-pressure electrostatic precipitator 
test facility, 6 :30513 (DOE/MC/08333—167) 

Electrocyclone for high temperature/pressure dust removal, 6 
:30510 (DOE/MC/08333—167) 

Electrofluidized-bed filter, 6 :30525 (DOE/MC/08333—167) 

Electrostatic granular bed filter development program, 6 
:30521 (DOE/MC/08333—167) 

High-temperature high-pressure electrostatic precipitator, 6 
:30512 (DOE/MC/08333--167) 

High temperature moving Granular Bed Filter Development 
Program at Combustion Power Company, 6 :30522 
(DOE/MC/08333—167) 

Hot-gas cleaning with ceramic filters, 6 :30507 
(DOE/MC/08333— 167) 

Overview of the Department of Energy's Pressurized 
Fluidized-Bed Combustor Cleanup Technology Program, 6 
:30502 (DOE/MC/08333— 167) 

Particulate control during 1000-hour test of gas turbine 
operated on PFBC gas stream, 6 :30506 (DOE/MC/08333— 
167) 

Removal of alkali vapors by a fixed granular-bed filter using 
activated bauxite as a filter medium, 6 :30516 
(DOE/MC/08333— 167) 

Summary report on demonstration of the feasibility of a 
magnetically stabilized bed for the removal of particulate 
and alkali, 6 :30524 (DOE/MC/08333—167) 

Testing and verification of granular bed filters for removal of 
particulates and alkalies, 6 :30520 (DOE/MC/08333—167) 

Operation 

1000 hour PFBC test at CURL, 6 :30505 (DOE/MC/08333— 
167) 

Fluidized-bed combustion: an emerging technology, 6 :30489 

IEA Grimethorpe Project, 6 :29917 (DOE/MC/08333—167) 

Performance 

Alexandria Fluidized Bed Process Development Unit cold 
mode testing. Annual report, March 1980-February 1981, 6 
731116 (DOE/MC/14110—177) 

Fluidized-bed combustion: an emerging technology, 6 :30489 

Influence of salts on the sulfur retention of limestone in 
atmospheric fluidized-bed combustors, 6 :30466 
(ANL/CEN/FE—80-19) 

Portland cement as a regenerable sorbent for the removal and 
recovery of SOs in the fluidized-bed combustion of coal, 6 
331114 (BNL—29303) 

Prospects for the pressurized fluidized bed combuster in the 
electric power utility industry, 6 :30503 (DOE/MC/08333— 
167) 

Performance Testing 

Curtiss-Wright Pilot Program, 6 :30504 (DOE/MC/08333— 
167) 

IEA Grimethorpe Project, 6 :29917 (DOE/MC/08333—167) 

Technology Assessment 

Overview of the Department of Energy's Pressurized 
Fluidized-Bed Combustor Cleanup Technology Program, 6 
:30502 (DOE/MC/08333—167) 

FLUORENE 
Chemical Analysis 

Identification and toxicity of fractionated-shale-oil components, 

6 :29963 (DOE/EV/10404—T1) 
Toxicity 

Identification and toxicity of fractionated-shale-oil components, 

6 :29963 (DOE/EV/10404—T1) 
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FLUORESCENCE SPECTROSCOPY 
Reviews 

Recent advances in multicomponent fluorescence analysis (130 

refs.), 6 :31022 (DOE/EV/10404—T4) 
FLUORESCENT LAMPS 

Evaluation of fluorescent lighting systems in various 
underground coal mines. Final report, May 1975-June 1978, 
6 :29905 (PB—81-125262) 

FLUORINATED AROMATIC HYDROCARBONS 
Dielectric Properties 

DC dielectric strengths of fluorinated benzenes and the stored- 

energy theory, 6 :30538 (CONF-810734—1) 
FLUORINE 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

FLUORINE 20 
Energy Levels 

Recoil distance measurements of litetimes of levels in 7! ?°F 

and '®N, 6 :31414 (DOE/ER/10335—3) 
FLUORINE 21 
Energy Levels 

Recoil distance measurements of litetimes of levels in *! ?°F 

and '®N, 6 :31414 (DOE/ER/10335—3) 
FLY ASH 
Activation Analysis 

Procedures for multielement analysis using high-flux fast- 

neutron activation, 6 :31028 (UCRL—86169) 
Agglomeration 

Acoustic agglomeration of power plant fly ash, 6 :30514 

(DOE/MC/08333— 167) 
Auger Electron Spectroscopy 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 

Chemical Analysis 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Density 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Dissolution 

Interaction of stabilized coal waste and seawater, 6 :29891 

(CONF-800718—) 
Electron Microscopy 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 

Study of the formation of submicron particulates generated by 
coal combustion. Third quarterly progress report, 1 April 
1981-30 June 1981, 6 :29923 (DOE/PC/30305—T3) 

Electron Spectroscopy 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 

Entrainment 

Glass entrainment of fly ash at high temperatures, 6 :30526 

(DOE/MC/08333— 167) 
Ion Microprobe Analysis 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 
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Natural Radioactivity 

Radioactive emissions from coal production and utilization. 
Second annual progress report, October 1, 1979-September 
30, 1980, 6 :29888 (LA—8825-PR) 

Particle Size 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 

Study of the formation of submicron particulates generated by 
coal combustion. Third quarterly progress report, 1 April 
1981-30 June 1981, 6 :29923 (DOE/PC/30305—T3) 

Permeability 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Porosity 

Interaction of stabilized coal waste and seawater, 6 :29891 

(CONF-800718—) 
Reviews 

Coal fly ash: a review of the literature and proposed 
classification system with emphasis on environental impacts, 
6 :29895 (EGN—96) 

Surface Properties 

Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 

Testing 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Waste Disposai 

Power-plant fly-ash utilization: a chemical processing 

perspective, 6 :30879 (IS-M—321) 
Waste Product Utilization 

Power-plant fly-ash utilization: a chemical processing 
perspective, 6 :30879 (IS-M—321) 

Utilization of fluidized bed combustion by-products in fired 
structured materials, 6 :30886 

Utilization of fluidized bed combustion by-products in aerated 
concrete, 6 :29883 

FLYWHEEL ENERGY STORAGE 
Bibliographies 

Design and applications of flywheels. September 1978-October 
1980 (citations from the NTIS Data Base). Report for 
September 1978-October 1980, 6 :30659 (PB—81-800476) 

Design and applications of Flywheels. November 1979-October 
1980 (citations from the Engineering Index Data Base). 
Report for November 1979-October 1980, 6 :30657 (PB—81- 
800450) 

Design and applications of flywheels. 1970-October 1979 
(citations from the Engineering Index Data Base). Report for 
1970-October 1979, 6 :30658 (PB—81-800468) 

FLYWHEEL-POWERED VEHICLES 
Flywheels 

Matched metal die compression molded structural random 
fiber sheet molding compound flywheel (Patent application), 
6 :30903 

Rimmed ana edge thickened stodola shaped flywheel (Patent 
application), 6 :30904 

FLYWHEELS 
Bibliographies 


Design and applications of Flywheels. November 1979-October 


1980 (citations from the Engineering Index Data Base). 
Report for November 1979-October 1980, 6 :30657 (PB—81- 
800450) 

Design and applications of flywheels. 1970-October 1979 
(citations from the Engineering Index Data Base). Report for 
1970-October 1979, 6 :30658 (PB—81-800468) 

Design 

Design and applications of Flywheels. November 1979-October 
1980 (citations from the Engineering Index Data Base). 
Report for November 1979-October 1980, 6 :30657 (PB—81- 
800450) 

Design and applications of flywheels. 1970-October 1979 
(citations from the Engineering Index Data Base). Report for 
1970-October 1979, 6 :30658 (PB—81-800468) 


FOSSIL-FUEL POWER PLANTS 
Acoustic Agglomerators 


Matched metal die compression molded structural random 
fiber sheet molding compound flywheel (Patent application), 
6 :30903 

Rimmed and edge thickened stodola shaped flywheel (Patent 
application), 6 :30904 

Fabrication 

Matched metal die compression molded structural random 
fiber sheet molding compound flywheel (Patent application), 
6 :30903 

FOAMS 
Fabrication 

Method of making metal-doped organic foam products 

(Patent), 6 :30993 
FOG 
Distribution 

Occurrence of anthropogenic fog and ice from Widows Creek 

Unit 8 wet scrubber, 6 :31193 (TVA/ONR/ARP—81/8) 
FOOD 
Production 

AGRIMOD: a dynamic simulation model of the US food- 
production system. Part IV. The computer simulation, 6 
:30866 (DOE/CS/40021—T1) 

Radiopreservation 

Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods, 6 
:31280 

FOOD INDUSTRY 
Geothermal Process Heat 

Potential for geothermal direct use in the greenhouse, lumber, 
chemical, and pctato and onion processing industries, 6 
:30399 

Preliminary identification of potential geothermal energy uses 
in the Tennessee Valley region, 6 :30396 

Solar Process Heat 

Application of solar energy to the supply of industrial-process 
hot water. Second by-monthly cost report: Project term 
March 15, 1976-December 15, 1976. Progress report, March 
15, 1976-July 11, 1976, 6 :30224 (DOE/CS/31218—T3) 

Application of solar energy to the supply of industrial-process 
hot water. Preliminary design and performance report. 
Volume II. Phase II: cost, 6 :30225 (DOE/CS/31218—T4) 

Preliminary operational results of the low-temperature-solar 
industrial-process-heat field tests, 6 :30255 (SERI/TR—632- 
385R) 

Solar production of industrial-process hot water. Quarterly 
performance report, April-June 1980, 6 :30226 
(DOE/CS/31218—T5) 

FOREST LITTER 
Mineral Cycling 

Mineral cycling in soil and litter arthropod food chains. 
Progress report, November 1, 1980-October 31, 1981, 6 
:31199 (DOE/EV/00641—45) 

FORMALDEHYDE 
Chemical Reactions 
Process for the denitrification of high-level radioactive liquid 
wastes (Patent; paraformaldehyde), 6 :30045 (PNL-TR—415) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 
Combustion 

Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6 :29890 (ARI-RP—66) 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
WIDOWS CREEK STEAM PLANT 
Acoustic Agglomerators 

Acoustic agglomeration of power plant fly ash, 6 :30514 

(DOE/MC/08333—167) 





Cyclone Separators 

Cyclocentrifuge for hot-gas-particulate removal, 6 :30509 

(DOE/MC/08333—167) 
Electrostatic Precipitators 

DRI high-temperature/high-pressure electrostatic precipitator 

test facility, 6 :30513 (DOE/MC/08333—167) 
Environmental Effects 

Environmental control requirements for ion of oil-fired boilers 

to coal, 6 :30483 (EPRI-WS—80-141) 
Environmental Impacts 

Energy-environmental trade-offs in the courts: nuclear and 

fossil fuels (Book chapter), 6 :30685 
Feedwater Heaters 

Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T1) 

Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 

Filters 

Hot-gas clean-up using ceramic cross-flow membrane filters, 6 

:30508 (DOE/MC/08333—167) 
Flue Gas 

Acoustic agglomeration of power plant fly ash, 6 :30514 
(DOE/MC/08333—167) 

Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 

Fluidized-Bed Combustors 

Alkali control in fluid bed combustion systems at CPC, 6 
:30518 (DOE/MC/08333—167) 

Electrostatic granular bed filter development program, 6 
330521 (DOE/MC/08333—167) 

Fluidized-bed combustion: an emerging technology, 6 :30489 

High temperature moving Granular Bed Filter Development 
Program at Combustion Power Company, 6 :30522 
(DOE/MC/08333— 167) 

IPSS-100, a new generation instrument for particle sizing in a 
combustion stream, 6 :30531 (DOE/MC/08333—167) 

Real-time particle mass monitor for pressurized fluidized bed 
combustion streams, 6 :30530 (DOE/MC/08333—167) 

Summary report on demonstration of the feasibility of a 
magnetically stabilized bed for the removal of particulate 
and alkali, 6 :30524 (DOE/MC/08333— 167) 

Fuel Gas 

Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 

Fuel Substitution 
Carry-over grain stocks as an emergency fuel, 6 :30498 
Hot Gas Cleanup 

Centrifuge wedge separator, 6 :30511 (DOE/MC/08333—167) 

Hot-gas clean-up using ceramic cross-flow membrane filters, 6 
:30508 (DOE/MC/08333— 167) 

Hybrid Systems 

Conceptual design c° solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume II. 
Appendices, 6 :30172 (DOE/ET/20567—T6) 

Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume I of II. 
Conceptual design, 6 :30171 (DOE/ET/20567—1Vol.1) 

Information Systems 

Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 

Lawsuits 

Energy-environmental trade-offs in the courts: nuclear and 

fossil fuels (Book chapter), 6 :30685 
Operating Cost 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Interim report, 
November 1980, 6 :30496 (TVA/OP/EDT—81/26) 

Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 
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Performance 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Interim report, 
November 1980, 6 :30496 (TVA/OP/EDT—81/26) 

Real time coarse particle mass measurements in a high 
temperature pressure coal gasifier process treatment, 6 
:30529 (DOE/MC/08333—167) 

Pollution Control 

Environmental control requirements for ion of oil-fired boilers 

to coal, 6 :30483 (EPRI-WS—80-141) 
Retrofitting 

Design features of the Kwinana oil to coal conversion, 6 
:30477 (EPRI-WS—80-141) 

Economic replacement of oil and gas with coal in the electric 
utility sector, 6 :30487 (EPRI-WS—80-141) 

Effects of coal use in oil-design furnace (Oil to coal or to 
COM), 6 :30482 (EPRI-WS—80-141) 

Environmental control requirements for ion of oil-fired boilers 
to coal, 6 :30483 (EPRI-WS—80-141) 

FP & L’s Sanford coal-oil mixture demonstration project, 6 
:30488 (EPRI-WS—80-141) 

Kwinana coal conversion in western Australia (Oil/gas to 
coal/oil), 6 :30478 (EPRI-WS—80-141) 

Oil replacement options being considered by FP & L (To coal, 
to COM or to coal-water slurries), 6 :30484 (EPRI-WS—80- 
141) 

Oil to coal conversion options, 6 :30479 (EPRI-WS—80-141) 

Seminar proceedings: the use of coal in oil-design utility boilers 
(Oil-fired to Coal, COM, CWS, etc), 6 :29927 (EPRI-WS— 
80-141) 

Scrubbers 

Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 

Solar Repowering 

Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T1) 

Repowering for electric generation Northeastern Station Unit 
1, Public Service Company of Oklahoma, 6 :30175 
(DOE/SF/10738—T2) 

Turbogenerators 

On-line acoutic-emission monitoring of fossil power plants: a 

critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 
Waste Management 

Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 

FOUNDATIONS 
Anchors 
Moment-rotation characteristics of column base plate to 
foundation connections, 6 :31070 (K/SUB—7821/X03/1) 
FRACTURED RESERVOIRS 
Flow Models 
Interference between wells in a fractured formation, 6 :30380 
Mapping 

Upgrading the acoustic borehole televiewer for geothermal 

fracture mapping, 6 :30317 
Sonic Logging 
Upgrading the acoustic borehole televiewer for geothermal 
fracture mapping, 6 :30317 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FTR REACTOR 
See FFTF REACTOR 
FUEL CANS 
Stress Corrosion 
Research on mechanisms of stress corrosion cracking in 
Zircaloy, 6 :30923 (DOE/ET/34215—24) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Fuel Systems 

Hydroprocessing of heavy oils for the production of fuel-cell 
quality fuels. Final technical report, September 30, 1977- 
September 30, 1978, 6 :30784 (DOE/ET/11325—T1) 
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FUEL CONSUMPTION 
Forecasting 
Forecasting electric utility fossil-fuel consumption, 6 :30762 
Mathematical Models 

Fuel choice and aggregate energy demand in the residential 

and commercial sectors, 6 :30706 
Surveys 

National Interm Energy-Consumption Survey. Part III. 
Household and utility-company surveys. Appendices B 
through G, 6 :30812 (DOE/EIA/10085—T1(Pt.3)) 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T1(Pt.5)) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT FAILURE 

Asymmetric stress and failure analysis (LMFBR), 6 :30616 
(DOE/SF/74016—T3) 

Comparison of the cladding deformation measured during the 
Power Burst Facility loss-of-coolant accident in-pile 
experiments with recent Oak Ridge National Laboratory 
out-of-pile results, 6 :30620 (DOE/TIC— 1028102) 

Single model for the performance of HEU/LEU fissile and 
ThOz fertile fuel under hypothetical accident conditions 
(HTGR), 6 :30640 (GA-A—16291) 

Fission Product Release 

Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments (PWR;BWR), 6 :30639 (EGG-M—02881) 

Surveys 

LMFBR operational and experimental local-fault experience, 

primarily with oxide fuel elements, 6 :30612 
Test Facilities 

Test system to simulate transient overpower LMFBR cladding 

failure, 6 :30641 (HEDL-SA—2305) 
FUEL FEEDING SYSTEMS 
Performance Testing 

Coal materials handling: coal-feeder development, phase I. 
Third quarterly technical progress report, April-June 1981, 6 
:29837 (DOE/MC/14601—T4) 

Progress report for July 1981, 6 :29911 (DOE/MC/14603—T6) 

Test Facilities 
Progress report for July 1981, 6 :29911 (DOE/MC/14603—T6) 
FUEL GAS 
See also HIGH BTU GAS 


INTERMEDIATE BTU GAS 
LOW BIU GAS 


Calorific Value 
Rawlins | product gas analytical instrumentation, 6 :29808 
(CONF-800716—) 
Sixth underground coal-conversion symposium, 6 :29769 
{CONF-8007 16—) 
Chemical Analysis 
Rawlins | product gas analytical instrumentation, 6 :29808 
(CONF-8007 16—) 
Chemical Composition 
Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 
KGN fixed-bed gasifier and the planned gasworks Riedelland 
(KGN process Kohle gas Nordrhein GmbH), 6 :29858 
(EPRI-WS—79-238-Vol.2) 
Ruhr 100: development work on the pressurized Lurgi gasifier 
in Dorsten, 6 :29855 (EPRI-WS—79-238-Vol.2) 
Selection of a gas treatment process for UCG gases, 6 :29816 
(CONF-800716—) 
Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 
Westinghouse gasification program, 6 :29860 (EPRI-WS—79- 
238-Vol.2) 
Desulfurization 
Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29820 
(DOE/ET/10325—T6) 
Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29821 
(DOE/ET/10325—TS8) 


FUEL SLURRIES 
Chemical Preparation 


Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 
Hot Gas Cleanup 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, October 1978-October 1980, 6 
:29892 (DOE/ET/11026—T1) 
Monitoring 
Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 
Purification 
Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 
High-pressure coal gasification combined-cycle power 
generation, 6 :29865 (EPRI-WS—79-238-Vol.2) 
Rawlins | product gas analytical instrumentation, 6 :29808 
(CONF-800716—) 
Selection of a gas treatment process for UCG gases, 6 :29816 
(CONF-800716—) 
Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 
FUEL OILS 
Desulfurization 
Hydroprocessing of heavy oils for the production of fuel-cell 
quality fuels. Final technical report, September 30, 1977- 
September 30, 1978, 6 :30784 (DOE/ET/11325—T1) 
Gasification 
Hydroprocessing of heavy oils for the production of fuel-cell 
quality fuels. Final technical report, September 30, 1977- 
September 30, 1978, 6 :30784 (DOE/ET/11325—T1) 
Hydrocracking 
Hydroprocessing of heavy oils for the production of fuel-cell 
quality fuels. Final technical report, September 30, 1977- 
September 30, 1978, 6 :30784 (DOE/ET/11325—T1) 
FUEL PELLETS 
Ablation 
Significance of magnetic shielding in the ablation of a solid 
hydrogen pellet in a plasma, 6 :31466 
Fabrication 
Fabrication of thorium bearing carbide fuels (Patent), 6 :30019 
FUEL PINS 
Reliability 
Mathematical probability method for predicting fuel-pin 
reliability, 6 :30599 (DOE/SF/00824—T13) 
Stress Analysis 
Asymmetric stress and failure analysis (LMFBR), 6 :30616 
(DOE/SF/74016—T3) 
FUEL REPROCESSING PLANTS 
Nuclear Materials Management 
Development and demonstration of near-real-time accounting 
systems for reprocessing plants, 6 :30060 (LA-UR—81-2159) 
Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 
Safeguards 
Development and demonstration of near-real-time accounting 
systems for reprocessing plants, 6 :30060 (LA-UR—81-2159) 
Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 
FUEL RODS 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
Fabrication 
Process development and fabrication for sphere-pac fuel rods 
(PWR; BWR), 6 :30553 (DOE/ET/34215—18) 
Fission Product Release 
Analysis of fission gas release measurements using the 
COMETHE IIIJ and FCODE-Alpha computer codes. Final 
report (PWR; BWR), 6 :30557 (EPRI-NP—1954) 
Gamma Fuel Scanning 
Assessment of precision gamma scanning for inspecting LWR 
fuel rods. Final report, 6 :30556 (EPRI-NP—1952) 
FUEL SLURRIES 
Chemical Preparation 
Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 





Combustion 
Basic combustion and pollutant-formation processes for 
pulverized fuels. ly technical progress report No. 3, 1 
April 1981-30 June 1981, 6 :29924 (DOE/PC/30306—T3) 
Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 
Use of coal in oil-design boilers, 6 :30486 (EPRI-WS—80-141) 
Demonstration 
FP & L’s Sanford coal-oil mixture demonstration project, 6 
:30488 (EPRI-WS—80-141) 
Seminar proceedings: the use of coal in oil-design utility 
boilers, 6 :29927 (EPRI-WS—80-141) 
Field Tests 
Sanford coal-oil-mixture project: a study in cooperation, 6 
:29928 (EPRI-WS—80-141) 
Hydraulic Transport 
Methanol from UCG for methanol-coal slurry transportation 
system, 6 :29907 (CONF-800716—) 
Meetings 
Seminar proceedings: the use of coal in oil-design utility 
boilers, 6 :29927 (EPRI-WS—80-141) 
Performance Testing 
Seminar proceedings: the use of coal in oil-design utility 
boilers, 6 :29927 (EPRI-WS—80-141) 


Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 
Viscosity 
Use of coal in oil-design boilers, 6 :30486 (EPRI-WS—80-141) 
FUEL SUBSTITUTION 
Cost 
Oil to coal conversion options (Compares: derated operation or 
coal, dual firing, fluidized-bed; COM, coal-water, coal 
gasification, coal liquefaction & new boiler), 6 :30479 (EPRI- 
WS—80-141) 
Economic Analysis 
Oil to coal conversion options (Compares: derated operation or 
coal, dual firing, fluidized-bed; COM, coal-water, coal 
gasification, coal liquefaction & new boiler), 6 :30479 (EPRI- 
WS—80-141) 
Economics 
Economic replacement of oil and gas with coal in the electric 
utility sector, 6 :30487 (EPRI-WS—80-141) 
FP & L’s Sanford coal-oil mixture demonstration project, 6 
:30488 (EPRI-WS—80-141) 
Engineering 
Kwinana coal conversion in western Australia (Oil/gas to 
coal/oil), 6 :30478 (EPRI-WS—80-141) 
Environmental Effects 
Oil to coal conversion options (Compares: derated operation or 
coal, dual firing, fluidized-bed; COM, coal-wate-, coal 
gasification, coal liquefaction & new boiler), 6 :30479 (EPRI- 
WS—80-141) 
Feasibility Studies 
Oil replacement options being considered by FP & L (To coal, 
to COM or to coal-water slurries), 6 :30484 (EPRI-WS—80- 
141) 
Review of Salem harbor coal-oil mixture project, 6 :30485 
(EPRI-WS—80-141) 
Meetings 
Seminar proceedings: the use of coal in oil-design utility boilers 
(Oil-fired to Coal, COM, CWS, etc), 6 :29927 (EPRI-WS— 
80-141) 
Pollution Control 
Oil replacement options being considered by FP & L (To coal, 
to COM or to coal-water slurries), 6 :30484 (EPRI-WS—80- 
141) 
FUEL-CLADDING INTERACTIONS 
Experimental Data 
Pellet-cladding interaction of LMFBR fuel elements at 
unsteady state, 6 :30613 


See also DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOHOL 
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GASOLINE 

NUCLEAR FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 


Prices 

Fuel choice and aggregate energy demand in the residential 
and commercial sectors, 6 :30706 

Regional characteristics relevant to advanced technology 
cogeneration development, 6 :30795 (JPL-PUB—81-61) 

FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 
See also GAS FURNACES 
Computer Codes 

Temperature control of a continuous, push-type, five-zone, 
slab-reheating furnace for minimum-fuel usage. Volume II. 
Program (Appendices B, C, D), 6 :30871 (DOE/CS/40361— 
T4(Vol.2)) 

Temperature Control 

Temperature control of a continuous, push-type, five-zone, 
slab-reheating furnace for minimum-fuel usage. Volume I. 
Text and Appendix A, 6 :30870 (DOE/CS/40361— 
T4(Vol.1)) 

Temperature control of a continuous, push-type, five-zone, 
slab-reheating furnace for minimum-fuel usage. Volume II. 
Program (Appendices B, C, D), 6 :30871 (DOE/CS/40361— 
T4Vol.2)) 

FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Mass Spectroscopy 
Quantitative spark-source analysis of UO2-PuO: for rare earths 
and tantalum, tungsten, 6 :31034 (HEDL—6798) 
GADOLINIUM 163 
Beta-Minus Decay 
Identification of new neutron-rich rare-earth nuclei produced 
in *°*Cf spontaneous fission, 6 :31416 (EGG-M—02581) 
GADOLINIUM OXIDES 
Phase Studies 
Subsolidus phase relations in the systems CeO2-RE2O3 (RE2Os 
= C-type rare earth sesquioxide), 6 :30983 
GADOLINIUM SELENIDES 
Thermoelectric Properties 
Program of thermoelectric generator testing and RTG 
degradation mechanisms evaluation. Progress report No. 38, 
6 :30780 (DOE/ET/33003—T6) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXY NUCLEI 
Emission Spectra 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
Tonization 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
Radiation Heating 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
GALLIUM 68 
Radioisotope Generators 
Preparation of gallium-68 radiopharmaceuticals for positron 
tomography. Progress report, November 1, 1980-December 
31, 1981, 6 :31247 (DOE/EV/04318—4) 
GALLIUM ARSENIDE SOLAR CELLS 


Gallium arsenide thin films on tungsten/graphite substrates: 
Phase II. Topical report: thin film gallium arsenide solar 
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cells on tungsten/graphite substrates, 6 :30144 
(DOE/SF/01284—T3) 
Electrical Properties 

Thin films of gallium arsenide on low-cost substrates. Annual 
report, September 1, 1976-August 31, 1977, 6 :30145 
(DOE/SF/01284—T4) 

Fabrication 

Gallium arsenide thin films on tungsten/graphite substrates: 
Phase II. Topical report: thin film gallium arsenide solar 
cells on tungsten/graphite substrates, 6 :30144 
(DOE/SF/01284—T3) 

Thin films of gallium arsenide on low-cost substrates. Annual 
report, September 1, 1976-August 31, 977, 6 :30145 
(DOE/SF/01284—T4) 

GALLIUM ARSENIDES 
Chemical Vapor Deposition 

Gallium arsenide thin films on tungsten/graphite substrates: 
Phase II. Topical report: thin film gallium arsenide solar 
cells on tungsten/graphite substrates, 6 :30144 
(DOE/SF/01284—T3) 

Thin films of gallium arsenide on low-cost substrates. Annual 
report, September 1, 1976-August 31, 1977, 6 :30145 
(DOE/SF/01284—T4) 

GAMMA CAMERAS 
Resolution 

Positron-ring system using one-dimensional Anger-type 
detectors. Progress report, July 1, 1980 - July 1, 1981, 6 
331131 (DOE/EV/10402—T1) 

GAMMA FUEL SCANNING 

Assessment of precision gamma scanning for inspecting LWR 

fuel rods. Final report, 6 :30556 (EPRI-NP—1952) 
GAMMA RADIATION 
Synergism 
Hydroxyurea revisited: a decade of clinical effects studies (X 
ray), 6 :31278 
GAS CENTRIFUGES 
Gas centrifugal separator (Patent), 6 :30018 (LA-tr—81-16) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES 
Modifications 

Safety and energy conservation potential of retrofit devices for 
gas-fired appliances: Volume I. Final report, August 1977- 
December 1979, 6 :30824 (PB—81-126013) 

Safety and energy conservation potential of retrofit devices for 
gas-fired appliances: Volume II. Final report, August 1977- 
December 1979, 6 :30825 (PB—81-126021) 

Safety 

Safety and energy conservation potential of retrofit devices for 
gas-fired appliances: Volume I. Final report, August 1977- 
December 1979, 6 :30824 (PB—81-126013) 

Safety and energy conservation potential of retrofit devices for 
gas-fired appliances: Volume II. Final report, August 1977- 
December 1979, 6 :30825 (PB—81-126021) 

GAS LASERS 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 


Chemical Reactions 
Temperature dependence of the rate constants for three-body 
quenching reactions in the KrF* laser system, 6 :31096 
Gas Flow 
Development and analysis of closed cycle circulator elements. 
Final report 31 Jul 978-31 May 1980 , 6 :31089 (AD-A— 
091296) 
Hollow Cathodes 
Plasma-parameter measurements in transverse hollow-cathode 
discharges. Final technical report Nov 70-Jan 73, 6 :31085 
(AD—916433) 
Performance 
Theory and scaling of KrF 'asers with distributed element 
pulse forming networks, 6 :31097 
Programs 


Laser research and applications. Semiannual report, October 
1980-March 1981, 6 :31490 (SAND—81-0958) 


Scintillation Quenching 

Temperature dependence of the rate constants for three-body 

quenching reactions in the KrF* laser system, 6 :31096 
GAS SPILLS 
Computerized Simulation 

Simulation of LNG vapour spread and dispersion by finite 

element methods, 6 :29955 
GAS TURBINE ENGINES 
Economic Analysis 

Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 

Exhaust Gases 

Exhaust emissions characteristics and variability for Pratt and 
Whitney JT8D-7A gas turbine engines subjected to major 
overhaul and repair. Final report Nov 1978-Feb 1979, 6 
:30892 (AD-A—091011) 

Reduction of exhaust smoke from gas-turbine engines by using 
fuel emulsions. Final report, 6 :30894 (AD-A—091777) 

Fuel Consumption 

Regenerative engine analysis. Final report, 6 :30893 (AD-A— 

091755) 
Fuel Economy 

Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 

Life-Cycle Cost 

Regenerative engine analysis. Final report, 6 :30893 (AD-A— 

091755) 
Maintenance 

Exhaust emissions characteristics and variability for Pratt and 
Whitney JT8D-7A gas turbine engines subjected to major 
overhaul and repair. Final report Nov 1978-Feb 1979, 6 
:30892 (AD-A—091011) 

Technology Assessment 

Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 

GAS TURBINES 
Corrosion 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 2. Hot component corrosion 
evaluation. Final report, 6 :30471 (EPRI-AP—1882-Vol.2) 

Erosion 

Particulate control during 1000-hour test of gas turbine 
operated on PFBC gas stream, 6 :30506 (DOE/MC/08333— 
167) 

Exhaust Gases 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

Real time coarse particle mass measurements in a high 
temperature pressure coal gasifier process treatment, 6 
:30529 (DOE/MC/08333—167) 

Reliability 

Baseload gas turbines for coal-fueled utility service, 6 :29864 
(EPRI-WS—79-238-Vol.2) 

Proven reliability of the gas-turbine engine. BIPS Phase 1, 6 
:30086 (DOE/SF/01123—T56) 

Service Life 

Baseload gas turbines for coal-fueled utility service, 6 :29864 

(EPRI-WS—79-238-Vol.2) 
Site Selection 

Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 2. Site selection and analysis, 
6 :30094 (DOE/CS/20549—T1) 

Synthetic Fuels 

Gas turbines for future coal-based power generation systems, 6 

:30475 (EPRI-WS—79-238-Vol.2) 
GAS UTILITIES 
Rate Structure 

Incremental pricing, 6 :29951 

Natural gas rate design in Wisconsin, 6 :29952 

Standby or supplemental rates, 6 :29954 

Trends and issues in retail rate design: the Montana experience 
or the Montana Power Company experience, 6 :29953 





Regulations 


Regulations 
Public utility regulation and the decade ahead, 6 :30764 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Chemical Analysis 
Proton-induced x-ray emission analysis: a complement to 
analytical methods used in environmental studies, 6 :31023 
(DOE/EV/10405—4) 
Combustion 
Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 19: Plant Section 3000 
- Flare, 6 :29879 (DOE/ET/13060—T3(Vol.19)) 
Desulfurization 
Occurrence of anthropogenic fog and ice from Widows Creek 
Unit 8 wet scrubber, 6 :31193 (TVA/ONR/ARP—81/8) 
GASES 


See also COAL GAS 
COSMIC GASES 
EXHAUST GASES 
FLUE GAS 
FUEL GAS 
HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 
RARE GASES 
SYNTHESIS GAS 


Dielectric Properties 

Role of electron swarm studies in the development of gaseous 

dielectrics, 6 :30537 (CONF-810720—2) 
GAS-INSULATED CABLES 
Dielectric Materials 

Role of electron swarm studies in the development of gaseous 

dielectrics, 6 :30537 (CONF-810720—2) 
GASOHOL 
Consumption Rates 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T1(Pt.5)) 

GASOLINE 
Allocations 

Administration of the state fuels set-aside. Annual report to the 

Legislature, 6 :30714 (P—150-81-001) 
Consumption Rates 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T1(Pt.5)) 

GCFR REACTOR 
Fuel Assemblies 

Assessment of the computer code COBRA/CFTL, 6 :30610 

(ORNL/Sub—81-92304/1) 
Reactor Vessels 

Test of small-scale central-core-cavity closure for a 300-MW(e) 

GCFR, 6 :30598 (CONF-810801—52) 
GENE RECOMBINATION 
Genetic Radiation Effects 

RADS2 gene is required for homothallic interconversion of 
mating types and spontaneous mitotic recombination in 
yeast, 6 :31290 

GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 


Pathway of plasmid transformation in pneumococcus, 6 :31254 
(DOE/EV/03941—57) 
GENETIC RADIATION EFFECTS 
RADS2 gene is required for homothallic interconversion of 
mating types and spontaneous mitotic recombination in 
yeast, 6 :31290 
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GENETICS 
Biological Models 
Sampling strategies for the analysis of quantitative traits, 6 
31241 
GEOCHEMISTRY 
Mathematical Models 
Geochemical modeling: a review, 6 :30052 (PNL—3574) 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 
Computerized Simulation 
Shale recharge and production behavior of geopressured 
reservoirs, 6 :30381 
Decision Tree Analysis 
Alternate energy investment decision modelling: the case of 
geopressured-geothermal investment decisions, 6 :30330 
Investment 
Alternate energy investment decision modelling: the case of 
geopressured-geothermal investment decisions, 6 :30330 
Recharge 
Shale recharge and production behavior of geopressured 
reservoirs, 6 :30381 
Resource Development 
Alternate energy investment decision modelling: the case of 
geopressured-geothermal investment decisions, 6 :30330 
GEOTHERMAL DISTRICT HEATING 
Economic Analysis 
Boise geothermal district heating system: technical design, 6 
:30391 
Environmental Impacts 
Geothermal space/water heating for City of Mammoth Lakes, 
California. Draft final report, 6 :30387 (DOE/ET/28440— 
Tl) 
Feasibility Studies 
Geothermal space/water heating for City of Mammoth Lakes, 
California. Draft final report, 6 :30387 (DOE/ET/28440— 
Tl) 
Financial Incentives 
Analysis of benefits and costs of accelerated market 
penetration by a geothermal community heating system, 6 
:30398 
Market 
Boise geothermal district heating system: technical design, 6 
:30391 
Marketing Research 
Analysis of benefits and costs of accelerated market 
penetration by a geothermal community heating system, 6 
:30398 
GEOTHERMAL ENERGY 
Attitudes 
Measurement of attitudes toward commercial development of 
geothermal energy in Federal Region IX. Final report, 6 
:30324 (DOE/SF/10854—T1) 
Commercialization 
Measurement of attitudes toward commercial development of 
geothermal energy in Federal Region IX. Final report, 6 
:30324 (DOE/SF/10854—T1) 
Financial Assistance 
Geothermal Loan Guaranty Program: recommendations for 
improvement including new simplified application 
procedures for small projects, 6 :30329 
Meetings 
Geothermal: energy for the eighties. Volume 4. Transactions, 6 
:30283 
Prices 
Price estimates of hot-water geothermal energy, 6 :30327 
(LBL—11133) 
GEOTHERMAL EXPLORATION 
Bibliographies 
Gravity surveys for geothermal resources. June 1976-May 1980 
(citations from the energy data base). Report for June 1976- 
May 1980, 6 :30296 (PB—81-855678) 
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Gravity Surveys 
Gravity surveys for geothermal resources. June 1976-May 1980 
(citations from the energy data base). Report for June 1976- 
May 1980, 6 :30296 (PB—81-855678) 
GEOTHERMAL FIELDS 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 


Energy Source Development 
Extraction timing and economic incentives for geothermal 
reservoir management, 6 :30328 
Reinjection 
Raft River geothermal site: a reinjection study, 6 :30335 
GEOTHERMAL FLUIDS 
Chemical Analysis 
Institutional standardization of geothermal fluid 
characterization techniques, 6 :30409 
Exergy 
Role of second law analysis in geothermal economics, 6 :30410 
Flashing 
Deposition of CaCOs in porous materials by flashing 
geothermal fluid, 6 :30408 
Prices 
Price estimates of hot-water geothermal energy, 6 :30327 
(LBL—11133) 
Quantitative Chemical Analysis 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Sampling 
Institutional standardization of geothermal fluid 
characterization techniques, 6 :30409 
Test Facilities 
Niland Test Facility Startup Evaluation Task Force, 6 :30346 
(DOE/ET/28443—T 10) 
GEOTHERMAL HEATING SYSTEMS 
Feasibility Studies 
Feasibility of a retrofit geothermal heating system for the 
University of New Mexico campus, 6 :30390 
GEOTHERMAL INDUSTRY 
Planning 
Grand scheme for the geothermal industry in the Imperial 
Valley, 6 :30325 
Surveys 
Measurement of attitudes toward commercial development of 
geothermal energy in Federal Region IX. Final report, 6 
:30324 (DOE/SF/10854—T1) 
GEOTHERMAL POWER PLANTS 
Assessment of geothermal energy as a power source for US 
aluminum reduction plants, 6 :30342 
Binary-Fluid Systems 
Condensing curves for a number of mixed-hydrocarbon 
working fluids, 6 :30338 (EGG-GTH—5456) 
Cooling Systems 
Corrosion testing of carbon steel in aereated geothermal brine, 
6 :30349 (EGG-GTH—5474) 
Corrosion 
Corrosion testing of carbon steel in aereated geothermal brine, 
6 :30349 (EGG-GTH—5474) 
Economics 
Role of second law analysis in geothermal economics, 6 :30410 
Heat Exchangers 
Geothermal application of heat exchanger design for 
desalination plants, 6 :30344 
Pilot Plants 
Raft River geothermal facility, 6 :30339 (EGG-M—03281) 
Power Transmission Lines 
Final environmental impact report. Part II. Pacific Gas and 
Electric Company Geysers 16 to Lakeville transmission line 
and Lakeville to Sobrante transmission line, 6 :30334 
Working Fluids 
Condensing curves for a number of mixed-hydrocarbon 
working fluids, 6 :30338 (EGG-GTH—5456) 
3EOTHERMAL PROCESS HEAT 
Preliminary identification of potential geothermal energy uses 
in the Tennessee Valley region, 6 :30396 


GEOTHERMAL WELLS 
Drilling Fluids 


Demonstration Programs 
Direct utilization of a moderate temperature geothermal 
resource in agribusiness, 6 :30397 


Identification of prospective industrial geothermal energy 
users, 6 :30389 
Marketing Research 
Target industries for geothermal direct heat applications, 6 
:30392 
GEOTHERMAL RESOURCES 
Data Acquisition Systems 
Geothermal progress monitor, 6 :30289 
Inventories 
State Coupled Program: a new emphasis, 6 :30288 
Radioactivity Logging 
Transport and reactor therory. Progress report, January | - 
March 31, 1981, 6 :30621 (LA—8910-PR) 
Research Programs 
Department of Energy and the US geothermal energy 
program, 6 :30286 (SAND—81-0036C) 
Resource Assessment 
Overview and status of the US Department of Energy's 
Industry-Coupled Geothermal Reservoir Assessment 
Program, 6 :30287 
Preliminary report on the geothermal resource potential of 
Nebraska, 6 :30304 
State Coupled Program: a new emphasis, 6 :30288 
Resource Development 
Geothermal progress monitor, 6 :30289 
GEOTHERMAL SPACE HEATING 
Demonstration Programs 
Direct utilization of a moderate temperature geothermal 
resource in agribusiness, 6 :30397 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 


Flow Models 
Interference between wells in a fractured formation, 6 :30380 
G WELLS 
Proceedings of the international conference on geothermal 
drilling and completion technology, 6 :30285 (SAND—81- 
0036C) 
Acidization 
Acidization of a direct heat hydrothermal well and its potential 
in developing additional direct heat projects, 6 :30367 
(SAND—81-0036C) 
Cements 
Current status of geothermal well cement development, 6 
:30358 (SAND—81-0036C) 
Cost 
Geothermal well costs and their sensitivities to changes in 
drilling and completion operations, 6 :30353 (SAND—81- 
0036C) 


Mechanisms of formation damage in matrix permeability 
geothermal wells, 6 :30371 (SAND—81-0036C) 
Drawdown 
Study of drawdown and buildup tests in wells with phase 
boundaries, 6 :30382 
Drilling 
Downhole temperature prediction for drilling geothermal 
wells, 6 :30359 (SAND—81-0036C) 
Drilling and completion of the Urach III HDR test well, 6 
:30298 (SAND—81-0036C) 
Drilling of a 2000 m (6562 ft) borehole for geothermal steam in 
Iceland, 6 :30352 (SAND—81-0036C) 
European geothermal drilling experience: problem areas and 
case studies, 6 :30297 (SAND—81-0036C) 
Geothermal drilling in Cerro Prieto, 6 :30350 (SAND—81- 
0036C) 
New Zealand geothermal investigations: drilling into the 
eighties, 6 :30351 (SAND—81-0036C) 
Turbodrilling in the geothermal environment, 6 :30355 
(SAND—81-0036C) 
Drilling Fluids 
Recent developments in geothermal drilling fluids, 6 :30369 
(SAND—81-0036C) 





GEOTHERMAL WELLS 
Flow Rate 


Flow Rate 
Case study of two-phase flow at the Roosevelt Hot Springs, 
Utah KGRA, 6 :30385 
Geochemical Surveys 
Water and gas chemistry from HGP-A geothermal well: 
January 1980 flow test, 6 :30309 
Lithology 
New Mexico State University geothermal production well. 
Technical completion report, January 1, 1978-December 31, 
1979, 6 :30295 (DOE/ID/01717—T2) 
Mathematical Models 
Case study of two-phase flow at the Roosevelt Hot Springs, 
Utah KGRA, 6 :30385 
Operation 
Lost circulation experience in geothermal wells, 6 :30368 
(SAND—81-0036C) 
Sealing Materials 
High temperature geothermal elastomer compound 
development, 6 :30360 (SAND—81-0036C) 
Seals 
Cure-in-place process for seals (Patent), 6 :30374 
Sonic Logging 
Upgrading the acoustic borehole televiewer for geothermal 
fracture mapping, 6 :30317 
Specifications 
New Mexico State University geothermal production well. 
Technical completion report, January 1, 1978-December 31, 
1979, 6 :30295 (DOE/ID/01717—T2) 
Testing 
Integrated geothermal well testing: test objectives and 
facilities, 6 :30365 (SAND—81-0036C) 
Two-Phase Flow 
Case study of two-phase flow at the Roosevelt Hot Springs, 
Utah KGRA, 6 :30385 
Well Completion 
Drilling, completing, and maintaining geothermal wells in 
Baca, New Mexico, 6 :30361 (SAND—81-0036C) 
Geothermal cementing: the state of the art, 6 :30357 (SAND— 
81-0036C) 
Geothermal well completions in Cerro Prieto, 6 :30362 
(SAND—81-0036C) 
New bridge plug and retrieving tool that aids completion of 
geothermal steam wells, 6 :30363 (SAND—81-0036C) 
Well Drilling 
Development of turbodrill tachometer, 6 :30379 
Drill pipe corrosion control using an inert drilling fluid, 6 
:30372 (SAND—81-0036C) 
Drilling, completing, and maintaining geothermal wells in 
Baca, New Mexico, 6 :30361 (SAND—81-0036C) 
Inert gas generation utilizing diesel exhaust, 6 :30373 (SAND— 
81-0036C) 
Italian experience and problems in deep geothermal drilling, 6 
:30299 (SAND—81-0036C) 
Mechanisms of formation damage in matrix permeability 
geothermal wells, 6 :30371 (SAND—81-0036C) 
Well Logging 
Computer analysis of a limited well log suite in a geothermal 
well: a case history, 6 :30323 
New Mexico State University geothermal production well. 
Technical completion report, January 1, 1978-December 31, 
1979, 6 :30295 (DOE/ID/01717—T2) 
Well-site evaluation of logs from a geothermal well, 6 :30322 
Well Logging Equipment 
Upgrading Amerada-type survey clocks for high-temperature 
geothermal service, 6 :30318 
Well Pressure 
Study of drawdown and buildup tests in wells with phase 
boundaries, 6 :30382 
Well Servicing 
Geothermal well maintenance and repair in Cerro Prieto, 6 
:30364 (SAND—81-0036C) 
Well Stimulation 
Review of the Geothermal Reservoir well Stimulation 
Program, 6 :30366 (SAND—81-0036C) 
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GERMANIUM ALLOYS 
Thermoelectric Properties 
Program of thermoelectric generator testing and RTG 
degradation mechanisms evaluation. Progress report No. 38, 
6 :30780 (DOE/ET/33003—T6) 
GERMANIUM DIODES 
Surface Coating 
Semiconductor. with protective surface coating and method of 
manufacture thereof (Patent application), 6 :31113 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
Pelletizing 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, October 1978-October 1980, 6 
:29892 (DOE/ET/11026—T1) 
Performance Testing 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, October 1978-October 1980, 6 
:29892 (DOE/ET/11026—T1) 
GEYSERS GEOTHERMAL FIELD 
Environmental Impacts 
Final environmental impact report. Part I. Pacific Gas and 
Electric Company Geysers Unit 16, Geothermal Power 
Plant, Lake County, California, 6 :30333 
Geothermal Power Plants 
Final environmental impact report. Part I. Pacific Gas and 
Electric Company Geysers Unit 16, Geothermal Power 
Plant, Lake County, California, 6 :30333 
GLASS 
Chemical Composition 
Case for diffusion kinetics as a control on the weathering of 
glassy volcanic rocks at 25°C, 6 :30402 (CONF-800718—) 
Thermal phase stability of some simulated Defense waste 
glasses, 6 :31003 (PNL-SA—9101) 
Leaching 
Glass leaching studies by sputter-induced photon spectrometry 
(SIPS), 6 :31015 
Materials Working 
Thin glass for solar thermal applications, 6 :30275 (SERI/CP— 
633-1145) 
Phase Stability 
Thermal phase stability of some simulated Defense waste 
glasses, 6 :31003 (PNL-SA—9101) 
Response Modifying Factors 
Effect of glassy versus crystalline starting materials on 
andesite-water interactions, 6 :30403 (CONF-800718—) 
Standards 
Annual book of ASTM standards. Part 17. Refractories, glass, 
and other ceramic materials; manufactured carbon and 
graphite products, 6 :30988 
Viscosity 
Thermal phase stability of some simulated Defense waste 
glasses, 6 :31003 (PNL-SA—9101) 
Weathering 
Case for diffusion kinetics as a control on the weathering of 
glassy volcanic rocks at 25°C, 6 :30402 (CONF-800718—) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLYCOSYL HYDROLASES 
Enzyme Activity 
Host-pathogen interactions. XVI. Purification and 
characterization of a B-glucosyl hydrolase/transferase 
present in the walls of soybean cells, 6 :31232 
Host-pathogen interactions. X VII. Hydrolysis of biologically 
active fungal glucans by enzymes isolated from soybean 
cells, 6 :31233 
GODIVA REACTOR 
Research Programs 
Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 
H-Rev.) 
GOLD ALLOYS 
Bonding 
Photoelectron spectroscopy of solids, 6 :30971 
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Crystal Lattices 
Diffusion-induced grain-boundary migration in Au/Cu and 
Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 
Crystal Structure 
Photoelectron spectroscopy of solids, 6 :30971 
Electronic Structure 
Photoelectron spectroscopy of solids, 6 :30971 
Grain Boundaries 

Diffusion-induced grain-boundary migration in Au/Cu and 

Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 
GRANODIORITES 
Rock-Fluid Interactions 

Interaction of water and biotite-granodiorite rock at 198°C, 

235°C, and 275°C, 6 :30400 (CONF-800718—) 
GRANULAR BED FILTERS 
Design 

Electrostatic granular bed filter development program, 6 
:30521 (DOE/MC/08333— 167) 

Testing and verification of granular bed filters for removal of 
particulates and alkalies, 6 :30520 (DOE/MC/08333—167) 

Economics 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—%1-5) 

Efficiency 

Electrofluidized-bed filter, 6 :30525 (DOE/MC/08333—167) 

High temperature moving Granular Bed Filter Development 
Program at Combustion Power Company, 6 :30522 
(DOE/MC/08333—167) 

Summary report on demonstration of the feasibility of a 
magnetically stabilized bed for the removal of particulate 
and alkali, 6 :30524 (DOE/MC/08333— 167) 

Energy Demand 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—81-5) 

Operation 

Summary report on demonstration of the feasibility of a 
magnetically stabilized bed for the removal of particulate 
and alkali, 6 :30524 (DOE/MC/08333—167) 

Testing and verification of granular bed filters for removal of 
particulates and alkalies, 6 :30520 (DOE/MC/08333—167) 

Performance 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
330468 (ANL/CEN/FE—3%1-5) 

Electrostatic granular bed filter development program, 6 
:30521 (DOE/MC/08333— 167) 

Removal of alkali vapors by a fixed granular-bed filter using 
activated bauxite as a filter medium, 6 :30516 
(DOE/MC/08333— 167) 

Testing and verification of granular bed filters for removal of 
particulates and alkalies, 6 :30520 (DOE/MC/08333—167) 

GRAPHITE 
Standards 

Annual book of ASTM standards. Part 17. Refractories, glass, 
and other ceramic materials; manufactured carbon and 
graphite products, 6 :30988 

Annual book of ASTM standards. Part 45. Nuclear standards, 
6 :30625 

GRAVITY SURVEYS 
Bibliographies 

Gravity surveys for geothermal resources. June 1976-May 1980 
(citations from the energy data base). Report for June 1976- 
May 1980, 6 :30296 (PB—81-855678) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES 
Geothermal Space Heating 

Potential for geothermal direct use in the greenhouse, lumber, 
chemical, and potato and onion processing industries, 6 
:30399 

GROUND MOTION 
Measuring Instruments 

Investigation of resonant signals recorded at well J-11, Nevada 

Test Site, 6 :30043 (SAND—81-1323) 


Implosions 


Monitoring 
Investigation of resonant signals recorded at well J-11, Nevada 
Test Site, 6 :30043 (SAND—81-1323) 
GROUND SUBSIDENCE 
Monitoring 
Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 
Management 
Geothermal-subsidence research program plan and review, 6 
:30332 (LBL—11271) 
Research 
Geothermal-subsidence research program plan and review, 6 
:30332 (LBL—11271) 
GROUND WATER 
Chemical Analysis 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
Chemical Composition 
Geochemical investigations at Edgemont, South Dakota, 6 
:30307 
Some environmental effects of the Pricetown I underground 
coal gasification test in West Virginia, USA, 6 :29800 
(CONF-800716—) 
Contamination 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
Monitoring 
Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 
Water Pollution 
EPA research: in-situ coal gasification results to date, 6 :29797 
(CONF-8007 16—) 
Implications for in-situ coal gasification of developing federal 
regulatory programs, 6 :29804 (CONF-800716—) 
Restoration of in-situ coal gasification sites from natural 
groundwater flow and dispersion, 6 :29803 (CONF-800716— 


) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
See also PLANT GROWTH 
Biological Effects 
Effect of cell density on the in vitro transformation of C3H- 
10T 1/2 mouse embryo fibroblast cells by x rays, 6 :31266 
(DOE/EV/04733—T1) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GUN COTTON 
See NITROCELLULOSE 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GYPSUM 
Crystal Growth 
Study of gypsum crystal nucleation and growth rates in 
simulated flue gas desulfurization liquors. Final report, 6 
:29896 (EPRI-CS— 1885) 
Nucleation 
Study of gypsum crystal nucleation and growth rates in 
simulated flue gas desulfurization liquors. Final report, 6 
:29896 (EPRI-CS— 1885) 


H2 REGIONS 
Hydrodynamic Model 
Radiation-hydrodynamics of HII regions and molecular clouds, 
6 :31325 (LA-UR—81-2320) 
Implosions 
Radiation-hydrodynamics of HII regions and molecular clouds, 
6 :31325 (LA-UR—81-2320) 





HADRON REACTIONS 
Bremsstrahlung 
Progress report for 1980 to 1981, 6 :31366 (DOE/ER/03065— 
T2) 
HADRONS 
Color Model ' 
Evidence that hadronic interiors have a denser matter than 
charge distribution, 6 :31400 


HAFNIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Relations 


Lattice dynamics of hcp Hf, 6 :30960 
Dynamics 
Lattice dynamics of hcp Hf, 6 :30960 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 
Neutron Diffraction 
Lattice dynamics of hcp Hf, 6 :30960 
HAFNIUM 178 
Alpha Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T1) 
HAIL 
Risk Assessment 
Statistical model for the incidence of large hailstones on solar 
collectors, 6 :30280 
Statistical Models 
Statistical model for the incidence of large hailstones on solar 
collectors, 6 :30280 
HAMILTONIAN FUNCTION 
WKB Approximation 
On the WKB approximation to the propagator for arbitrary 
Hamiltonians. Professional paper, 6 :31437 (AD-A—091307) 
HANFORD RESERVATION 
Radiation Monitoring 
Environmental status of the Hanford Site for CY-1980, 6 
:31204 (PNL—3729) 
Radiation Protection 
Surface soil contamination standards, 6 :31205 (RHO-CD— 
782) 
HARVESTING EQUIPMENT 
Optimization 
Harvesting of close-spaced short-rotation woody biomass, 6 
330140 (DOE/ET/23133—T2) 
HAWAII 
Geochemical Surveys 
Rn and Hg surveys: geothermal exploration in N.E., Maui, 
Hawaii, 6 :30321 
Water and gas chemistry from HGP-A geothermal well: 
January 1980 flow test, 6 :30309 
Geothermal Power Plants 
Progress report on HGP-A wellhead generator feasibility 
project, 6 :30341 
Geothermal Wells 
Progress report on HGP-A wellhead generator feasibility 
project, 6 :30341 
Water and gas chemistry from HGP-A geothermal well: 
January 1980 flow test, 6 :30309 
HD 8077 
See NICKEL BASE ALLOYS 
HEART 
See also MYOCARDIUM 
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its 
Role of mobile passenger lymphocytes in the rejection of renal 
and cardiac allografts in the rat. A passenger lymphocyte- 
mediated graft-versus-host reaction amplifies the host 
response, 6 :31288 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 
Design 
Heat exchanger design considerations for high-temperature 
gas-cooled reactor (HTGR) plants, 6 :30596 


Improvement of high temperature heat exchanger efficiency by 
inserted porous metal plates (HTGR), 6 :30595 
Evaluation 
Evaluation of alternative slurry pumps, pipes, and fired heaters, 
6 :29844 (DOE/OR/03054—2) 
Field Tests 
1974 geothermal field tests at the Niland Reservoir in the 
Imperial Valley of California, 6 :30337 (DOE/ET/28443— 
T13) 
Heat Transfer 
Improvement of high temperature heat exchanger efficiency by 
inserted porous metal plates (HTGR), 6 :30595 
Performance 
Performances of heat exchangers on HTGR application, 6 
30597 
Resume of HTFS computer programs, 6 :31099 
(DOE/ET/12438—T2) 
Reviews 
Geothermal application of heat exchanger design for 
desalination plants, 6 :30344 


1974 geothermal field tests at the Niland Reservoir in the 
Imperial Valley of California, 6 :30337 (DOE/ET/28443— 
T13) 
HEAT FLUX 
Numerical Solution 
Efficient numerical solution of the nonlinear inverse heat 
conduction problem, 6 :31104 
HEAT PIPES 
Design 
Passive ice freezing-releasing heat pipe (Patent application), 6 
:31080 
Operation 
Passive ice freezing-releasing heat pipe (Patent application), 6 
:31080 
Performance Testing 
Testing of heat pipes for cooling a 425/degree/c injection 
mold, 6 :30884 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Brayton Cycle 
Potential performance of a Brayton cycle mechanical heat 
pump, 6 :30874 (DOE/CS/70001—T3) 
Coefficient of Performance 
Potential performance of a Brayton cycle mechanical heat 
pump, 6 :30874 (DOE/CS/70001—T3) 
Comparative Evaluations 
Seasonal performance factors for active solar systems and heat- 
pump systems, 6 :30217 (CONF-810812—35) 


Development and demonstration of an electric heat pump for 
waste-heat recovery in industry. Topical report No. 2. 
Design and analysis report, 6 :30869 (DOE/CS/40327—T1) 

Heat Recovery 

Residual-energy-applications program: support and integration 

report, 6 :30876 (DOE/ET/12866—6) 
Operation 

Heat pumps for seasonal thermal energy storage: operation and 

design, 6 :30661 (DOE/RL/10121—T1) 
Performance 

Heat pumps for seasonal thermal energy storage: operation and 
design, 6 :30661 (DOE/RL/10121—T1) 

Seasonal performance factors for active solar systems and heat- 
pump systems, 6 :30217 (CONF-810812—35) 
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Performance Testing 
Heat pump on-off capacity control and defrost performance 
tests using demand and time-temperature defrost controls, 6 
:30826 (SAI—444-80-278-LJ/Rev.) 
Systems Analysis 
Development and demonstration of an electric heat pump for 
waste-heat recovery in industry. Topical report No. 2. 
Design and analysis report, 6 :30869 (DOE/CS/40327—T1) 
HEAT RECOVERY 
Heat Pumps 
Development and demonstration of an electric heat pump for 
waste-heat recovery in industry. Topical report No. 2. 
Design and analysis report, 6 :30869 (DOE/CS/40327—T1) 
HEAT RECOVERY EQUIPMENT 


Design and development of a reciprocating low-temperature 
freon expander, 6 :30863 (CONF-810812—34) 
Operation 
Design and development of a reciprocating low-temperature 
freon expander, 6 :30863 (CONF-810812—34) 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 


Research Programs 
Swedish energy storage projects 1979. Research-development- 
full-scale experiments supported by governmental 
organizations, 6 :30663 (PB—81-122947) 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Computer Codes 
Resume of HTFS computer programs, 6 :31099 
(DOE/ET/12438—T2) 
Measuring Instruments 
Method of measuring heat influx of a cryogenic transfer system 
(Patent application), 6 :31078 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 


See also AIR HEATERS 
FEEDWATER HEATERS 
SPACE HEATERS 
WATER HEATERS 


Calibration 
Solar-receiver heat-flux and structural studies. Second 
quarterly progress report, October, November, December 
1975, 6 :30166 (DOE/ET/20168—T6) 
Evaluation 
Evaluation of alternative slurry pumps, pipes, and fired heaters, 
6 :29844 (DOE/OR/03054—2) 
HEATING LOAD 
Calculation Methods 
Residential site design and energy conservation. Part 1: general 
report, 6 :30820 (NP—1904010) 
HEAVY ION REACTIONS 
See also OXYGEN 18 REACTIONS 
Compound-Nucleus Reactions 
Systematics of the competition between pn and d emission in 
heavy-ion induced nuclear reactions, 6 :31413 
(DOE/ER/10335—3) 
Nuclear Reaction Kinetics 
Central needs not mean collective, 6 :31418 (LBL—12929) 
HEAVY MEDIA SEPARATION 
Control 
Prospect for economically processed clean coal, 6 :29913 
(EPRI-WS—80-141) 
HEAVY WATER 
Production 
Deuterium enrichment by selective photoinduced dissociation 
of a multihalogenated organic compound (Patent), 6 :30071 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELIOSTATS 
Commercialization 
Issues concerning heliostat commercialization, 6 :30267 
(SAND—80-8049) 
Cost 
Design and cost projection of the Martin Marietta second- 
generation heliostat, 6 :30264 (SAND—80-8049) 


Economic analysis of the unified heliostat array, 6 :30266 
(SAND—80-8049) 


Central-receiver solar-thermal power system. Collector 
subsystem quarterly technical progress report, 6 :30169 
(DOE/ET/20424—T9) 

Collector-subsystem preliminary design baseline report, 6 
:30170 (DOE/ET/20424—T13) 

Design and cost projection of the Martin Marietta second- 
generation heliostat, 6 :30264 (SAND—80-8049) 

Economic analysis of the unified heliostat array, 6 :30266 
(SAND—80-8049) 

Second generation heliostat development, 6 :30262 (SAND— 
80-8049) 

Second generation heliostat, 6 :30263 (SAND-—80-8049) 

Second generation heliostat design, 6 :30265 (SAND—80-8049) 

Second-generation heliostat development. Volume III. 
Appendices A-E. Final report, July 16, 1979-March 31, 1981, 
6 :30200 (SAND—81-8178-Vol.3) 

Second-generation heliostat development. Volume I. Sections 
1.0 to 3.0. Final report, 6 :30198 (SAND—81-8178-Vol.1) 

Economic Analysis 

Economic analysis of the unified heliostat array, 6 :30176 

(DOE/SF/10802—T1) 
Installation 

Second generation heliostat design, 6 :30265 (SAND—80-8049) 

Second-generation heliostat development. Volume II. Final 
report, July 16, 1979-March 31, 1981, 6 :30199 (SAND—81- 
8178-Vol.2) 

Manufacturing 

Second-generation heliostat development. Volume II. Final 
report, July 16, 1979-March 31, 1981, 6 :30199 (SAND—81- 
8178-Vol.2) 

Materials 

Heliostat materials development and evaluation program, 6 

30269 (SAND—80-8049) 
Materials Testing 

Central-receiver solar-thermal power system. Collector 
subsystem quarterly technical progress report, 6 :30169 
(DOE/ET/20424—T9) 

Polymer development and performance evaluation at JPL, 6 
:30995 (SERI/CP—633-1145) 

Mirrors 

Second generation heliostat (new ideas) low cost mirror 

module development, 6 :30270 (SAND—80-8049) 
Performance 

Economic analysis of the unified heliostat array, 6 :30266 
(SAND—80-8049) 

Second-generation heliostat development. Volume I. Sections 
1.0 to 3.0. Final report, 6 :30198 (SAND—81-8178-Vol.1) 

Performance Testing 

Central-receiver solar-thermal power system. Collector 
subsystem quarterly technical progress report, 6 :30169 
(DOE/ET/20424—T9) 

Research Programs 

DOE heliostat development program, 6 :30261 (SAND—80- 

8049) 
Service Life 

Heliostat materials development and evaluation program, 6 

:30269 (SAND—80-8049) 
Solar Reflectors 

Second generation heliostat (new ideas) low cost mirror 

module development, 6 :30270 (SAND—80-8049) 
Specifications 

Collector-subsystem preliminary design baseline report, 6 

:30170 (DOE/ET/20424—T13) 
Systems Analysis 
Second-generation heliostat development. Volume I. Sections 
1.0 to 3.0. Final report, 6 :30198 (SAND—81-8178-Vol.1) 
Testing 
Second generation heliostat, 6 :30263 (SAND—80-8049) 
Washing 

Development of an automatic heliostat cleaning system, 6 

:30268 (SAND—80-8049) 
Weathering 

Heliostat materials development and evaluation program, 6 

:30269 (SAND—80-8049) 





HELIOSTATS 
Wind Loads 


Wind Loads 
MDAC heliostat field array wind tunnel test data summmary 
report, 6 :30168 (DOE/ET/20417—T4) 
HELIUM 
Atom-Molecule Collisions 
Collision-induced transfer rates connecting fine-structure levels 
in diatomic sulfur in an excited vibrational level where 
v'=4. Technical report, 6 :31339 (AD-A—091248) 
Diffusion 
Helium diffusion in irradiated boron carbide, 6 :30627 (HEDL- 
SA—2236-FP) 
Temperature dependence of helium release from erbium tritide 
films, 6 :30963 
Encapsulation 
Method for introduction of gases into microspheres (Patent), 6 
:30067 
Equations of State 
Electron band theory and high pressure equation of state, 6 
:31429 (UCRL—86485) 
Erbium Compounds 
Temperature dependence of helium release from erbium tritide 
films, 6 :30963 
Ion-Atom Collisions 
Coincidence measurements of electron capture and ionization 
in low-energy Ar/sup +q/+(He, Ne, Ar, Xe) collisions, 6 
31359 
Mass Spectroscopy 
Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 
Temperature Dependence 
Temperature dependence of helium release from erbium tritide 
films, 6 :30963 
HELIUM 3 
Molecular Crystals 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
HELIUM 3 TARGET 
Pion Reactions 
Experiments on the nuclear interactions of pions. Progress 
report, December 1, 1980-November 30, 1981, 6 :31369 
(DOE/ER/04043—T 1) 
HELIUM 4 
Alpha Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T 1) 
Ground States 
Modern potentials and the properties of condensed ‘He, 6 
:31361 
Molecular Crystals 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
Potentials 
Modern potentials and the properties of condensed ‘He, 6 
31361 
HELIUM 5 
Nuclear Structure 
Shell-model calculations in the A = 5 system, 6 :31410 
HELIUM IONS 
Ion Sources 
University of Wisconsin, Department of Physics. Technical 
progress report, February 1, 1981-May 30, 1981, 6 :31345 
(DOE/ER/40001—1) 
HEPTANE 
Fluidized-Bed Combustion 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981 (Compounds tested 
-1-methylnaphthalene, toulene, benzene, n-heptane), 6 :29921 
(DOE/PC/30229—T1) 
HEREDITY 
See GENETICS 
HETEROCYCLIC OXYGEN COMPOUNDS 
Chemistry 
Technology for the manufacture of ethylene oxide, 6 :29945 
Manufacturing 
Technology for the manufacture of ethylene oxide, 6 :29945 
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Synthesis 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
HEXADECANE 
Radiation Effects 
Investigation of anomalous radiation-induced electron pulses in 
organic liquids. Final report, 6 :31055 (DOE/SF/00115— 
T10) 
HEXANE 
Radiation Effects 
Investigation of anomalous radiation-induced electron pulses in 
organic liquids. Final report, 6 :31055 (DOE/SF/00115— 
T10) 
HFIR REACTOR 
Experiment Planning 
HEDL contribution to DAFS HFIR irradiation of 
representative path B alloys (Precipitation-strengthened Fe— 
Ni—Cr), 6 :30976 (HEDL—6851) 
HIGH BTU GAS 
Cost 
Pipeline-gas Demonstration Plant. Phase I: Economic 
Reassessment (For both demonstration and commercial 
plant), 6 :29881 (DOE/ET/13060—T11) 
HIGH ENERGY PHYSICS 
Particle Identification 
CCNY collaboration with BNL in R and D for ISABELLE 
detectors. Technical progress report, November 1, 1980-June 
10, 1981, 6 :31127 (DOE/ER/10550—2) 
Research Programs 
Annual progress report of the high-energy physics group in the 
Department of Physics and Astronomy, 6 :31375 (UH—S511- 
187-75) 
Final technical progress report, May, 1978-April 30, 1981, 6 
:31365 (DOE/ER/02232—4) 
Research program in elementary-particle theory, 1981. 
Progress report, 6 :31368 (DOE/ER/03992—452) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
Research Programs 
Tokamak research on Versator II. Final report, October 1, 
1978-June 30, 1980, 6 :31441 (DOE/ER/53050—1) 
HIGH-LEVEL RADIOACTIVE WASTES 
Denitrification 
Process for the denitrification of high-level radioactive liquid 
wastes, 6 :30045 (PNL-TR—415) 
HIGH-TEMPERATURE FUEL CELLS 
Electrolytes 
Method of preparing a sintered lithium aluminate structure for 
containing electrolyte (Patent), 6 :30786 
Matrix Materials 
Method of preparing a sintered lithium aluminate structure for 
containing electrolyte (Patent), 6 :30786 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 165 
Iron 56 Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T 1) 
HOLMIUM ALLOYS 
Magnetic Properties 
Quadrupolar interactions and the magnetic states of HoSb, 6 
:30927 
HOLMIUM OXIDES 
Phase Studies 
Subsolidus phase relations in the systems CeO2-RE2O3 (RE2O3 
= C-type rare earth sesquioxide), 6 :30983 
HORDEUM 
See BARLEY 
HOSPITALS 
Energy Conservation 
Energy-conservation program for schools and hospitals can be 
more effective, 6 :30816 (EMD—81-47) 
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it Systems 

Guidelines for energy management and control systems for VA 
(Veterans Administration) facilities. Volume I. Final report, 
6 :30823 (PB—81-123911) 

HOT CELLS 
Electrical Equipment 

Electrical penetration feedthru for FMEF, 6 :31069 (HEDL- 

SA—2301-FP) 
HOT GAS CLEANUP 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, October 1978-October 1980, 6 
:29892 (DOE/ET/11026—T1) 

Adsorbents 

Kinetic studies on the reactions involved in the hot gas 
desulfurization using a regenerable iron oxide sorbent. Part I, 
6 :29874 

Demonstration Programs 

Overview of the Department of Energy's Pressurized 
Fluidized-Bed Combustor Cleanup Technology Program, 6 
:30502 (DOE/MC/08333— 167) 

Meetings 

Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333—167) 

Research Programs 
Data base and experimental studies of gas phase alkali ... SOz 
interactions, 6 :29918 (DOE/MC/08333— 167) 

HOT SPRINGS 

Water Chemistry 

Water geochemistry at Castle Hot Springs, Arizona, 6 :30308 
HOT WATER HEATERS 
See WATER HEATERS 

HOT-DRY-ROCK SYSTEMS 

Directional Drilling 

Directional drilling and equipment for hot granite wells, 6 
30354 (SAND—81-0036C) 

Directional drilling operations Hot Dry Rock well EE-2, 6 
:30376 

Drilling Equipment 

Directional drilling and equipment for hot granite wells, 6 

30354 (SAND—81-0036C) 
Heat Extraction 

Private commercial HDR energy extraction program: technical 
details, expectations for power generation and proprietary 
procedures, 6 :30386 

Hydraulic Fracturing 

Drilling and completion of the Urach III HDR test well, 6 

:30298 (SAND—81-0036C) 
Rock-Fluid Interactions 

Interaction of water with crystalline basement rock in 
fractured hot dry rock geothermal reservoirs: tests and 
laboratory experiments, 6 :30401 (CONF-800718—) 

Well Drilling 

Drilling and completion of the Urach III HDR test well, 6 

:30298 (SAND—81-0036C) 
HOTELS 
Lighting Systems 

Energy-saving potential of hotel-room energy-control systems, 

6 :30843 (DOE/CS/20102—T1) 
Space Heaters 

Energy-saving potential of hotel-room energy-control systems, 

6 :30843 (DOE/CS/20102—T1) 
HOUSEHOLDS 
Energy Consumption 

National Interim Energy-Consumption Survey. Part I. 
Household and utility-company surveys, 6 :30810 
(DOE/EIA/10085—T 1(Pt.1)) 

National Interim Energy-Consumption Survey. Part II. 
Household and utility-company surveys. Appendix A, 6 
:30811 (DOE/EIA/10085—T1(Pt.2)) 

National Interm Energy-Consumption Survey. Part III. 
Household and utility-company surveys. Appendices B 
through G, 6 :30812 (DOE/EIA/10085—T1(Pt.3)) 

Heating Load 

Residential site design and energy conservation. Part 1: general 

report, 6 :30820 (NP—1904010) 


HOUSES 
Air Infiltration 

Effect of forced ventilation on house infiltration, 6 :30821 
(ORNL/CON—75) 

Infrasonic measurement of building air leakage: a progress 
report, 6 :30837 

Low-cost method for measuring air infiltration rates in a large 
sample of dwellings, 6 :30836 

Construction 
Moisture interactions in light-frame housing: a review, 6 :30840 
Energy Conservation 

Uncertainty: an argument for more stringent energy 

conservation, 6 :30700 
Energy Consumption 

Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T14) 

Humidity 
Moisture interactions in light-frame housing: a review, 6 :30840 
Inventories 

Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T14) 

Leak Testing 

Low-cost method for measuring air infiltration rates in a large 

sample of dwellings, 6 :30836 
Solar Space Heating 

Interior design for passive solar homes, 6 :30249 (SERI/TP— 
721-1312) 

Solar project description: first manufactured homes (LOT 219) 
single family residence, Lubbock, Texas, 6 :30256 
(SOLAR/1047—81/50) 

Solar Water Heating 

Solar project description: first manufactured homes (LOT 219) 
single family residence, Lubbock, Texas, 6 :30256 
(SOLAR/1047—81/50) 

Space HVAC Systems 

National Interim Energy-Consumption Survey. Part VI. 

Energy assessment, 6 :30813 (DOE/EIA/10085—T1(Pt.6)) 
Specifications 

National Interim Energy-Consumption Survey. Part VI. 

Energy assessment, 6 :30813 (DOE/EIA/10085—T1(Pt.6)) 
Thermal Insulation 

National Interim Energy-Consumption Survey. Part VI. 

Energy assessment, 6 :30813 (DOE/EIA/10085—T1(Pt.6)) 
Ventilation 
Effect of forced ventilation on house infiltration, 6 :30821 
(ORNL/CON—75) 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
Coated Fuel Particles 

High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 

Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions, 6 
30640 (GA-A—16291) 

Fuel Rods 

High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 

Heat Exchangers 

Heat exchanger design considerations for high-temperature 
gas-cooled reactor (HTGR) plants, 6 :30596 

Improvement of high temperature heat exchanger efficiency by 
inserted porous metal plates, 6 :30595 

Performances of heat exchangers on HTGR application, 6 
:30597 

Mathematical Models 
Operational, control and protective system transient analyses of 
the closed-cycle GT-HTGR power plant, 6 :30629 
Optimization 
HTGR-GT systems optimization studies, 6 :30594 
Performance 

Operational, control and protective system transient analyses of 

the closed-cycle GT-HTGR power plant, 6 :30629 





HTGR TYPE REACTORS 
Pressure Vessels 


Pressure Vessels 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
Reactor Accidents 
Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions, 6 
:30640 (GA-A—16291) 
Reactor Cores 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—S5753) 
Reactor Kinetics 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
Reactor Materials 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
Reactor Protection Systems 
Operational, control and protective system transient analyses of 
the closed-cycle GT-HTGR power plant, 6 :30629 
Research Programs 
HTGR generic technology program plan (FY 80), 6 :30591 
(DOE/ET/35300—T2) 


High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 

Steam Reformer Processes 
High-temperature gas-cooled-reactor applications to fossil- 
conversion processes, 6 :30619 (CONF-810812—33) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Body Burden 

Statistical analysis of a Los Alamos Scientific Laboratory study 

of plutonium in U.S. autopsy tissue, 6 :31282 
Hereditary Diseases 

Hepatitis-Bs antigen in an isolated Indian population of 

southern Venezuela: a family study, 6 :31244 
Migration 

Computerized model to estimate current net migration rates by 

race, sex, and age, 6 :31227 (LBL—12917) 
HUMIC ACIDS 
Sorptive Properties 

Advantage of fast reacting adsorbents like humic acids for the 
recovery of uranium from seawater, 6 :30011 (GJBX—212- 
81) 

HUMIDIFIERS 
Energy Consumption 

Evaluation of energy-consumption savings due to setting 
standards for humidifiers and dehumidifiers. Topical report 
subtask 7.1: consumers product minimum energy efficiency 
standards program, 6 :30827 (SAI—444-80-423-LJ) 

Energy Efficiency Standards 

Evaluation of energy-consumption savings due to setting 
standards for humidifiers and dehumidifiers. Topical report 
subtask 7.1: consumers product minimum energy efficiency 
standards program, 6 :30827 (SAI—444-80-423-LJ) 

HVAC SYSTEMS 
Interconnected Power Systems 

System studies of integrated ac/dc systems incorporating 

HVDC circuit breakers, 6 :30540 (DOE/ET/29185—20) 
HVDC SYSTEMS 
Interconnected Power Systems 

System studies of integrated ac/dc systems incorporating 

HVDC circuit breakers, 6 :30540 (DOE/ET/29185—20) 
Power Transmission Lines 

Analysis and measurement of electric fields from dc 

transmission lines, 6 :30539 (DOE/CE/29006—1) 
HYBRID REACTORS 
Design 

Conceptual design of a commercial tokamak hybrid reactor 

(CTHR). Final report, 6 :31496 (WFPS-TMS—80-012) 
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HYDRATES 
Radiolysis 
Radiation chemistry of salt-mine brines and hydrates (Gamma 
radiation), 6 :31057 (ORNL—S5726) 
HYDRAULIC FRACTURING 
Bench-Scale Experiments 
Effects of friction on hydraulic fracture growth near unbonded 
interfaces in rocks, 6 :29956 
HYDRIODIC ACID 
Decomposition 
Thermochemical water splitting for hydrogen production. 
Annual report, 1 January-31 December 1979, 6 :30089 (PB— 
81-123473) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 


See also ALKANES 
ALKENES 
ANTHRACENE 
AZULENE 
BENZENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TETRALIN 
TOLUENE 


Combustion Kinetics 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, 
September 1, 1980-June 30, 1981, 6 :31061 
(DOE/ER/04169—T1) 
Metabolism 
Pilot study on the isolation metabolism and adaptation of 
microorganisms to Santa Rosa Tar-Sand hydrocarbons: 
Phase I. Final report, January 1, 1980-March 31, 1981, 6 
:29939 (NP—1903561) 
Molecular Crystals 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
Oxidation 
Commercial applications of reactions catalyzed by soluble 
complexes of cobalt and rhodium, 6 :30099 
Synthesis 
Catalytic synthesis of hydrocarbons over group VIII metals. A 
discussion of the reaction mechanism, 6 :30100 
Technology of the Fischer-Tropsch process, 6 :30102 
HYDROCRACKING 
See also CATALYTIC CRACKING 
Catalysts 
Technological applications of zeolites in catalysts, 6 :29942 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 
Conservationists cause hesitation in development of Swedish 
hydroelectric power, 6 :30112 
HYDROELECTRIC POWER PLANTS 


See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 


Interfaces 
Analysis barriers to improving the hydroelectric power 
interface with electric power systems. Final report, 6 :30116 
(PB—81-117244) 
Optimization 
Analysis barriers to improving the hydroelectric power 
interface with electric power systems. Final report, 6 :30116 
(PB—81-117244) 
Site Selection 
Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 
Water Resources 
Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
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HYDROFLUORIC ACID 
Photon-Molecule Collisions 
Infrared vibrational predissociation spectroscopy of small 
molecular clusters, 6 :31349 (LBL—12981) 
Vibrational States 
Infrared vibrational predissociation spectroscopy of small 
molecular clusters, 6 :31349 (LBL—12981) 
HYDROGEN 
Atom-Atom Collisions 
Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 
Diffusion 
Glass leaching studies by sputter-induced photon spectrometry 
(SIPS), 6 :31015 
Electron-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T 1) 
Encapsulation 
Method for introduction of gases into microspheres (Patent), 6 
:30067 
Equations of State 
Electron band theory and high pressure equation of state, 6 
31429 (UCRL—86485) 
G Value 
Radiation chemistry of salt-mine brines and hydrates, 6 :31057 
(ORNL—5726) 
Ion-Molecule Collisions 
Effect of vibration and translational energy on the reaction 
dynamics of the H* Z +Hbp system, 6 :31354 
Isotopic Exchange 
Local mixing model for deuterium replacement in solids, 6 
:30987 
Molecular Crystals 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
Quantitative Chemical Analysis 
Synthesis of nitramines. Final report, 6 :31047 
(DOE/SF/00115—T8) 
Separation Processes 
Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 5 
Nuclear Structure 
Shell-model calculations in the A = 5 system, 6 :31410 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Catalytic Reforming 
An experimental study of methanol reformation. Master's 
thesis, 6 :30897 (AD-A—091412) 
HYDROGEN IONS 1 MINUS 
Ton Sources 
University of Wisconsin, Department of Physics. Technical 
progress report, February 1, 1981-May 30, 1981, 6 :31345 
(DOE/ER/40001—1) 
Production 
Production of H~ and D™~ by backscattering from surfaces, 6 
31505 
HYDROGEN IONS 1 PLUS 
Dissociation 
Floquet theory and complex quasivibrational energy formalism 
for intense field molecular photodissociation, 6 :31355 
Ton-Atom Collisions 
Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 
HYDROGEN IONS 2 PLUS 


Production of H~ and D~ by backscattering from surfaces, 6 
31505 


Magnetic Moments 


Ion-Molecule Collisions 
Effect of vibration and translational energy on the reaction 
dynamics of the H*2 +Hbe system, 6 :31354 
HYDROGEN IONS 3 PLUS 
Backscattering 
Production of H~ and D~ by backscattering from surfaces, 6 
:31505 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 


THERMOCHEMICAL PROCESSES 
WATER GAS PROCESSES 


Energy conversion based on molecular excited states. Progress 
report, August 1, 1980-July 31, 1981, 6 :30088 
(DOE/ER/06034—3) 

Comperative Evaluations 

Two-step desulfurization evaluation downstream of the GKT 

coal gasification process, 6 :29839 (DOE/OR/03054—2) 
Electrolysis 

Hydrogen production by the decomposition of water (Patent), 
6 :30092 

Solar thermal hydrogen production process, 6 :30090 
(SERI/CP—633-1145) 

Surveys 

Hydroprocessing of heavy oils for the production of fuel-cell 
quality fuels. Final technical report, September 30, 1977- 
September 30, 1978, 6 :30784 (DOE/ET/11325—T1) 

Thermochemical Processes 

Hydrogen production by the decomposition of water (Patent), 
6 :30092 

Solar thermal hydrogen production process, 6 :30090 
(SERI/CP—633-1145) 

Thermochemical water splitting for hydrogen production. 
Annual report, 1 January-31 December 1979, 6 :30089 (PB— 
81-123473) 

Thermochemical process for recovering Cu from CuO or 
CuO2 (Patent), 6 :30091 

Water Gas Processes 
Water gas shift reaction: homogeneous catalysis by ruthenium 
and other metal carbonyls, 6 :30087 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Removal 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29820 
(DOE/ET/10325—T6) 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29821 
(DOE/ET/10325—T8) 

Separation Processes 

Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 

HYDROGENATION 
Catalysts 

Catalysts for upgrading coal-derived liquids. Quarterly report, 

April 1-June 30, 1981, 6 :29829 (DOE/ET/14876—T4) 
HYDROTHERMAL SYSTEMS 
Energy Source Development 
Extraction timing and economic incentives for geothermal 
reservoir management, 6 :30328 
HYDROXYBENZENE 
See PHENOL 
HYDROXYUREA 
Radiosensitivity Effects 

Hydroxyurea revisited: a decade of clinical effects studies (X 

ray), 6 :31278 
Synergism 

Hydroxyurea revisited: a decade of clinical effects studies (X 

ray), 6 :31278 
HYPERONS 
Magnetic Moments 

Experimental and theoretical high energy physics. Progress 
report, October 1, 1980-June 30, 1981, 6 :31386 
(DOE/ER/01764—T2) 





HYPERTHERMIA 
Biological Effects 


HYPERTHERMIA 
Biological Effects 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
Synergism 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
Oncogenic transformation in vitro; the interaction of x-rays 
with hyperthermia, 6 :31265 (DOE/EV/04733—T1) 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOTHALAMUS 
Biological Radiation Effects 
Hyperprolactinemia from radiation-induced hypothalamic 
hypopituitarism, 6 :31289 


I-BEAM TYPE REACTORS 
Options for light-ion fusion, 6 :31478 
ICE 
Distribution 

Occurrence of anthropogenic fog and ice from Widows Creek 

Unit 8 wet scrubber, 6 :31193 (TVA/ONR/ARP—81/8) 
ICELAND 
Geothermal Wells 
Drilling of a 2000 m (6562 ft) borehole for geothermal steam in 
Iceland, 6 :30352 (SAND—81-0036C) 
IDAHO 
See also RAFT RIVER VALLEY 
Geochemical Surveys 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 

(abbreviated), 6 :29979 (GJBX—231-81) 
Geology 

Hot dry rock geothermal site evaluation, Western Snake River 

Plain, Idaho, 6 :30293 
Geophysical Surveys 

Hot dry rock geothermal site evaluation, Western Snake River 

Plain, Idaho, 6 :30293 
Hot-Dry-Rock Systems 

Hot dry rock geothermal site evaluation, Western Snake River 

Plain, Idaho, 6 :30293 
Hydrology 

Hot dry rock geothermal site evaluation, Western Snake River 

Plain, Idaho, 6 :30293 
ILLINOIS 
Coal Mines 

Hydrogeologic aspects of coal mining in Illinois: an overview, 

6 :29904 (EGN—90) 
Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey, 
Decater quadrangle (IL). Final report, 6 :29992 (GJBX— 
241-81 Vol.2C) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Belleville quadrangle (IL). Final report, 6 :29991 (GJBX— 
241-81 Vol.2B) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Peoria quadrangle (IL). Final report, 6 :29990 (GJBX—241- 
81Vol.2A) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Racine and Grand Rapids quadrangles, 
Michigan, Wisconsin and Illinois. Final report, 6 :29983 
(GJBX—237-81) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey, 
Decater quadrangle (IL). Final report, 6 :29992 (GJBX— 
241-81 Vol.2C) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Belleville quadrangle (IL). Final report, 6 :29991 (GJBX— 
241-81Vol.2B) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Peoria quadrangle (IL). Final report, 6 :29990 (GJBX—241- 
81Vol.2A) 
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National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Racine and Grand Rapids quadrangles, 
Michigan, Wisconsin and Illinois. Final report, 6 :29983 
(GJBX—237-81) 

ILLITE 
Auger Electron Spectroscopy 

Surface enrichment of aluminosilicate minerals and coal 

combustion ash particles, 6 :29893 (DOE/MC/08333—167) 
Heat Treatments 
Surface enrichment of aluminosilicate minerals and coal 
combustion ash particles, 6 :29893 (DOE/MC/08333—167) 
IMIDAZOLES 
See also MISONIDAZOLE 
Radiosensitivity Effects 

Radiosensitizing and cytotoxic properties of several 
hypoxiamediated drugs (Co; in vitro), 6 :31267 
(DOE/EV/04733—T1) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCINERATORS 

Nuclear waste incineration technology status, 6 :30037 (RFP— 

3250) 
Design 

Electric controlled air incinerator for radioactive wastes 

(Patent), 6 :30047 
INCOLOY 800 
Cracking 

Environmental cracking of containment alloys in molten salts, 

6 :30947 (SERI/CP—633-1145) 
Creep 

final report on low-cycle fatigue and creep-fatigue testing of 

steam-filled alloy 800 specimens, 6 :30945 (SAND—81-8185) 
Fatigue 

final report on low-cycle fatigue and creep-fatigue testing of 

steam-filled alloy 800 specimens, 6 :30945 (SAND—81-8185) 
Oxidation 

SEM examinations of oxidation characteristics of Alloy 800H 

(1143 and 1253°K), 6 :30925 (EGG-M—03582) 
Tensile Properties 

Surface residual stress distributions in as-bent Inconel 600 U- 
bend and Incoloy 800 90-degree bend tubing samples, 6 
:30576 (EPRI-WS—80-136) 

INCONEL 600 
Corrosion Resistance 

Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
30555 (EPRI-NP— 1884) 

Fabrication 

Combustion engineering: steam generator tube bending 

practices, 6 :30582 (EPRI-WS—80-136) 
Stress Corrosion 

Discussion of corrosion mechanisms, 6 :30572 (EPRI-WS—80- 
136) 

Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
:30555 (EPRI-NP—1884) 

Evaluation of residual tensile stresses by accelerated stress 
corrosion cracking tests, 6 :30578 (EPRI-WS—80-136) 

Factors affecting U-bend cracking, 6 :30577 (EPRI-WS—80- 
136) 

Influence of chemical composition and metallurigical 
microstructure on stress corrosion cracking (SCC) of Inconel 
Alloy 600, 6 :30580 (EPRI-WS—80-136) 

Potential corrective measures and additional work required, 6 
30584 (EPRI-WS—80-136) 

Questions on U-bend cracking, 6 :30583 (EPRI-WS—80-136) 

Residual stress measurements of U-bends and correlation with 
accelerated stress corrosion tests, 6 :30575 (EPRI-WS—80- 

136) 

Review of U-bend cracking as a result of tube denting, 6 
:30571 (EPRI-WS—80-136) 

Stress corrosion cracking tests of Alloy 600, 6 :30579 (EPRI- 
WS—80-136) 

Stress corrosion failures in Alloy 600 immersion heaters, 6 
:30581 (EPRI-WS—80-136) 

Workshop on cracking of Alloy 600 U-bend tubes in steam 
generators, 6 :30566 (EPRI-WS—80-136) 
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Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice, 6 :30585 (EPRI- 
WS—80-157) 

Tensile Properties 

Stresses in bent inconel tubes, 6 :30573 (EPRI-WS—80-136) 

Surface residual stress distributions in as-bent Inconel 600 U- 
bend and Incoloy 800 90-degree bend tubing samples, 6 
:30576 (EPRI-WS—80-136) 

INCONEL 690 
Corrosion Resistance 

Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
:30555 (EPRI-NP—1884) 

Stress Corrosion 

Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
:30555 (EPRI-NP—1884) 

INCREMENTAL-COST PRICING 
Economic Impact 
Incremental pricing, 6 :29951 
INDIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO2-RE20O3 (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 
INDIUM SELENIDES 
Stoichiometry 

Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 

Vacuum Evaporation 

Cadmium sulfide/copper ternary heterojunction cell research. 
Quarterly technical progress report, October 1, 1977- 
December 31, 1977, 6 :30134 (DOE/ET/20412—T2) 

Vapor Plating 

Cadmium sulfide/copper ternary heterojunction cell research. 
Technical progress report No. 1, September 30, 1977- 
December 31, 1977, 6 :30135 (DOE/ET/20414—T2) 

INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PARKS 
Earth-Covered Buildings 
Earth-sheltered industrial utility park. Final report, 6 :30889 
(DOE/R5/10248—T1) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALINATION PLANTS 
ETHANOL PLANTS 
PETROCHEMICAL PLANTS 
Capacity 

Regional characteristics relevant to advanced technology 

cogeneration development, 6 :30795 (JPL-PUB—81-61) 
Cogeneration 

Regional characteristics relevant to advanced technology 

cogeneration development, 6 :30795 (JPL-PUB—81-61) 
Computerized Simulation 

Man-machine simulations in industrial systems. Volume II. 
Appendices. Report No. 118, 6 :30873 (DOE/CS/40361— 
T6(vol.2)) 

Man-machine simulations in industrial systems. Volume I. 
Narrative, 6 :30872 (DOE/CS/40361—T6(Vol.1)) 

Energy Management Systems 

Energy management systems for small commercial/industrial 

applications, 6 :30800 (CONF-790346—) 
Fuel Gas 

Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 

Fuel Substitution 

Alternate energy studies in an industrial complex, 6 :30862 

(CONF-790346—) 
Geothermal Process Heat 

Identification of prospective industrial geothermal energy 

users, 6 :30389 


Optimization 

Man-machine simulations in industrial systems. Volume II. 
Appendices. Report No. 118, 6 :30873 (DOE/CS/40361— 
T6(vol.2)) 

Man-machine simulations in industrial systems. Volume I. 
Narrative, 6 :30872 (DOE/CS/40361—T6(Vol.1)) 

Management 

Engineering operations management, 6 :31507 

(DOE/CS/20012—T8) 
Scrubbers 

Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 

Site Selection 

Identification of prospective industrial geothermal energy 

users, 6 :30389 
Solar Thermal Power Plants 

Designing a solar total-energy system for an industrial plant, 6 

:30211 
Total Energy Systems 
Designing a solar total-energy system for an industrial plant, 6 
:30211 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Energy Consumption 

Industrial applications of solar energy. First quarterly progress 
report, 6 :30231 (DOE/ET/20194—T3) 

Market potential for high temperature process heat, 6 :30244 
(SERI/CP—633-1145) 

Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a 
feasibility study, 6 :30789 (DOE/CS/10045—T3) 

Review of industrial energy use, 6 :30880 (SERI/CP—633- 
1145) 

Process Heat 
Market potential for high temperature process heat, 6 :30244 
(SERI/CP—633-1145) 
Productivity 
Policy responses to the productivity slowdown, 6 :30679 
Regional Analysis 

Regional characteristics relevant to advanced technology 

cogeneration development, 6 :30795 (JPL-PUB—81-61) 
Solar Process Heat 

End-use matching of solar energy systems, 6 :30257 

Industrial applications of solar energy. First quarterly progress 
report, 6 :30231 (DOE/ET/20194—T3) 

Surveys 

Regional characteristics relevant to advanced technology 

cogeneration development, 6 :30795 (JPL-PUB—81-61) 
Time-of-Use Pricing 

Customer response (At Pacific Gas and Electric Co.), 6 :30749 

(NP—22596) 
INERTIAL CONFINEMENT 
Heat Transfer 

Heat transfer in inertial confinement fusion reactor systems, 6 
:31503 

Heat transfer phenomena in gas protected particle beam fusion 
reactor cavities, 6 :31504 

Implosions 

Investigation of shell stability in imploding cylindrical targets, 

6 :31497 
INERTIAL SEPARATORS 
See also CYCLONE SEPARATORS 





Design 


Design 
Centrifuge wedge separator, 6 :30511 (DOE/MC/08333—167) 
Performance 


Centrifuge wedge separator, 6 :30511 (DOE/MC/08333—167) 
INFORMATION DISSEMINATION 
Techniques for evaluating workshops, 6 :31527 
(DOE/SF/01182—T7) 
INFRARED RADIATION 


Infrared pyrometer for measuring 700-900 kelvin surface 
temperatures in a combustion gas background environment, 
6 :31145 

INJECTION WELLS 
Acidization 

Fracture acidization study of calcareous siltstone from a 

geothermal reservoir, 6 :30336 
INORGANIC COMPOUNDS 
Phase Diagrams 

Fundamental studies of physico-chemical properties of coal 

slags, 6 :29884 (DOE/MC/08333—167) 
Thermodynamic Properties 
Fundamental studies of physico-chemical properties of coal 
slags, 6 :29884 (DOE/MC/08333— 167) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
IN-SITU COMBUSTION 
Feasibility Studies 

In situ complete coal combustion for power generation, 6 

:29914 (CONF-800716—) 
IN-SITU GASIFICATION 

Selection of a gas treatment process for UCG gases, 6 :29816 
(CONF-800716—) 

Soviet UCG experience specifically related to field experiments 
in the United States, 6 :29873 (UCRL—85919) 

Bench-Scale Experiments 

Adiabatic coal gasification tube experiments - forward 
combustion, 6 :29791 (CONF-800716—) 

Combustion tube for UCG process variable studies, 6 :29788 
(CONF-8007 16—) 

Gasification of bituminous coal with air and air steam mixture 
under pressure (Coal blocks; 60 bar; 900°C; air/steam ratio 
optimization for reaction conditions), 6 :29794 (CONF- 
800716—) 

Pressurized combustion tube gasification of Texas and 
Wyoming coals, 6 :29790 (CONF-800716—) 

Sixth underground coal-conversion symposium, 6 :29769 
(CONF-8007 16—) 

UCG studies in a large block simulator, 6 :29795 (CONF- 
800716—) 

Borehole Linking 

Linking study at great depth, 6 :29774 (CONF-800716—) 

Possible application of telechiric mining methods to 
underground coal gasification (UCG), 6 :29777 (CONF- 
8007 16—) 

Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-800716—) 

Chemical Reactions 

Coal properties bearing on UCG modelling, 6 :29796 (CONF- 

800716—) 
Commercialization 

Gas cleanup problems for low and medium heating value gas 
which are unique to UCG, 6 :29776 (CONF-800716—) 

Major environmental and sociopolitical issues to be resolved 
before UCG is commercialized, 6 :29778 (CONF-800716—) 

Comparative Evaluations 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 


Programs 
Department of Energy underground coal conversion program 
accomplishments and strategy, 6 :29770 (CONF-800716—) 
Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 


Economic comparison of UCG with surface coal gasification 
processes, 6 :29807 (CONF-800716—) 

Methanol from UCG for methanol-coal slurry transportation 
system, 6 :29907 (CONF-800716—) 
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Sixth underground coal-conversion symposium, 6 :29769 

(CONF-800716—) 
Energy Balance 

Mass balances for underground coal gasification in steeply 

dipping beds (Rawlins), 6 :29811 (CONF-800716—) 
Environmental Effects 

Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 

Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 

Some environmental effects of the Pricetown I underground 
coal gasification test in West Virginia, USA, 6 :29800 
(CONF-800716—) 

Environmental Impacts 

EPA research: in-situ coal gasification results to date, 6 :29797 
(CONF-8007 16—) 

Major environmental and sociopolitical issues to be resolved 
before UCG is commercialized, 6 :29778 (CONF-800716—) 

Regulation of the hydrologic impacts of underground coal 
gasification, 6 :29806 (CONF-800716—) 

Restoration of in-situ coal gasification sites from natural 
groundwater flow and dispersion, 6 :29803 (CONF-800716— 


) 
Field Tests 

Department of Energy underground coal conversion program 
accomplishments and strategy, 6 :29770 (CONF-800716—) 

Designing process wells for an underground coal-gasification 
environment, 6 :29872 (UCRL—85839) 

DOE Underground Coal Conversion program implementation: 
structure and plans, 6 :29771 (CONF-800716—) 

Industrial approach to UCG facility design and construction, 6 
:29775 (CONF-800716—) 

Rawlins 1 product gas analytical instrumentation, 6 :29808 
(CONF-800716—) 

Sixth underground coal-conversion symposium, 6 :29769 
(CONF-8007 16—) 

Successful underground coal gasification field test in a thin 
seam, swelling eastern bituminous coal, 6 :29772 (CONF- 
8007 16—) 

Summary report of the Rawlins Test 1 for gasification of 
steeply dipping coal beds, 6 :29773 (CONF-800716—) 

Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-8007 16—) 

Flowsheets 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 
Geology 

Site qualification study of the UCG site at North Knobs, 6 
:29812 (CONF-800716—) 

Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 

Ground Subsidence 

Creep of Texas overburden in relation to underground coal 
gasification, 6 :29793 (CONF-800716—) 

Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 

Experimental and theoretical studies on thermo-structural 
responses associated with underground coal conversion, 6 
:29792 (CONF-800716—) 

Subsidence as a technical hazard to underground coal 
gasification, 6 :29814 (CONF-800716—) 

Heat Losses 

Method for evaluating the significance of observed variations 

in underground coal gasification, 6 :29784 (CONF-800716—) 
Hydrology 

Hydrologic site characterization for in-situ coal gasification, 6 
:29817 (CONF-800716—) 

Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 

Leaks 

Economic comparison of UCG with surface coal gasification 

processes, 6 :29807 (CONF-800716—) 
Licensing 

Licensing of the Hoe Creek III experiment: what is 

groundwater restoration, 6 :29813 (CONF-800716—) 
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Mass Balance 
Mass balances for underground coal gasification in steeply 
dipping beds (Rawlins), 6 :29811 (CONF-800716—) 
Mathematical Models 
Adiabatic coal gasification tube experiments - forward 
combustion, 6 :29791 (CONF-800716—) 
Coal properties bearing on UCG modelling, 6 :29796 (CONF- 
800716—) 
Development and application of a three-dimensional in situ 
coal conversion simulator, 6 :29787 (CONF-800716—) 
Hot gas drying calculations for a coal seam channel, 6 :29785 
(CONF-8007 16—) 
Mathematical modeling of linked vertical well in situ coal 
gasification, 6 :29779 (CONF-8007 16—) 
Mathematical study of multiwell underground coal gasification 
in western coal fields, 6 :29783 (CONF-800716—) 
Method for evaluating the significance of observed variations 
in underground coal gasification, 6 :29784 (CONF-800716—) 
Numerical simulation of an in situ filtration gasification 
process, 6 :29782 (CONF-800716—) 
Prediction of product gas composition for UCG, 6 :29780 
(CONF-800716—) 
Simple UCG cavity model with complex energy balance, 6 
:29786 (CONF-8007 16—) 
Sixth underground coal-conversion symposium, 6 :29769 
(CONF-800716—) 
Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-8007 16—) 
UCG link zone and cavity development at Pricetown I, 6 
:29815 (CONF-800716—) 
Water-influx model for UCG, 6 :29781 (CONF-800716—) 
Meetings 
Sixth underground coal-conversion symposium, 6 :29769 
(CONF-8007 16—) 
Parametric Analysis 
Combustion tube for UCG process variable studies, 6 :29788 
(CONF-800716—) 
Permit Applications 
Implications for in-situ coal gasification of developing federal 
regulatory programs, 6 :29804 (CONF-800716—) 
Regulation of the hydrologic impacts of underground coal 
gasification, 6 :29806 (CONF-800716—) 
Site qualification study of the UCG site at North Knobs, 6 
:29812 (CONF-8007 16—) 
Pollution Regulations 
Regulation of the hydrologic impacts of underground coal 
gasification, 6 :29806 (CONF-800716—) 
Regulations 
Implications for in-situ coal gasification of developing federal 
regulatory programs, 6 :29804 (CONF-800716—) 
Reverse Combustion 
Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-8007 16—) 
Simulation 
Numerical simulation of an in situ filtration gasification 
process, 6 :29782 (CONF-800716—) 
Prediction of product gas composition for UCG, 6 :29780 
(CONF-8007 16—) 
Site Selection 
Hydrologic site characterization for in-situ coal gasification, 6 
:29817 (CONF-800716—) 
Major environmental and sociopolitical issues to be resolved 
before UCG is commercialized, 6 :29778 (CONF-800716—) 
Site qualification study of the UCG site at North Knobs, 6 
:29812 (CONF-800716—) 
Sixth underground coal-conversion symposium, 6 :29769 
(CONF-8007 16—) 
Socio-Economic Factors 
Major environmental and sociopolitical issues to be resolved 
before UCG is commercialized, 6 :29778 (CONF-800716—) 
Temperature Measurement 
Buried telemetry system for temperature measurements, 6 
:29809 (CONF-800716—) 
Test Facilities 
Industrial approach to UCG facility design and construction, 6 
:29775 (CONF-800716—) 
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Waste Water 
Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 
Water Influx 

Interaction of contaminated water and solid material by- 
products from in situ coal gasification: implications for 
pollution control technology (After burn), 6 :29805 (CONF- 
800716—) 

Method for evaluating the significance of observed variations 
in underground coal gasification, 6 :29784 (CONF-800716—) 

Prediction of product gas composition for UCG, 6 :29780 
(CONF-800716—) 

Water-influx model for UCG, 6 :29781 (CONF-800716—) 

Well Logging 

Site qualification study of the UCG site at North Knobs, 6 

:29812 (CONF-800716—) 
Wells 

Designing process wells for an underground coal-gasification 

environment, 6 :29872 (UCRL—85839) 
IN-SITU RETORTING 
Environmental Impacts 

Vegetation: ecoclimatic and soil factors. Final environmental 

research report, 6 :29964 (DOE/LC/10787—51) 
INSOLATION 
Mathematical Models 

Algorithm for calculating monthly-average radiation on 

inclined surfaces, 6 :30120 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 

INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Radiation Hardening 
Effect of gate oxide thickness on the radiation hardness of 
silicon-gate CMOS, 6 :31137 (SAND—81-1680C) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
Economics 

System studies of integrated ac/dc systems incorporating 

HVDC circuit breakers, 6 :30540 (DOE/ET/29185—20) 
Performance 

System studies of integrated ac/dc systems incorporating 

HVDC circuit breakers, 6 :30540 (DOE/ET/29185—20) 
Stabilization 
30-MJ superconducting magnetic-energy storage for BPA 
transmission-line stabilizer, 6 :30547 (LA-UR—81-2296) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERMEDIATE BTU GAS 
Chemical Composition 

Gas cleanup problems for low and medium heating value gas 
which are unique to UCG, 6 :29776 (CONF-800716—) 

Prediction of product gas composition for UCG, 6 :29780 
(CONF-8007 16—) 

Combustion Kinetics 

Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Final report, 6 :29915 
(DOE/ET/10686—T1) 

Cost 

Economic comparison of UCG with surface coal gasification 
processes, 6 :29807 (CONF-800716—) 

Low/medium-Btu coal-gasification-assessment program for 
potential users in New Jersey. Final report, 6 :29832 
(DOE/FE/20216—2) 

Low/medium Biu coal gasification assessment program for 
potential users in New Jersey: executive summary, 6 :29831 
(DOE/FE/20216—1) 

Feasibility Studies 

Low/medium Btu coal gasification assessment program for 
potential users in New Jersey: executive summary, 6 :29831 
(DOE/FE/20216—1) 

Purification 

Gas cleanup problems for low and medium heating value gas 

which are unique to UCG, 6 :29776 (CONF-800716—) 
Sampling 

Gas cleanup problems for low and medium heating value gas 

which are unique to UCG, 6 :29776 (CONF-800716—) 
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INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
Unified Gauge Models 
Unification of elementary forces, 6 :31387 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
STRATIFIED CHARGE ENGINES 


Control Systems 

Exhaust emissions from a Ford Pinto equipped with the 
General Dynamics electrosonic control system. Technical 
report, 6 :30908 (PB—81-119398) 

Exhaust Gases 

Exhaust emissions from a Ford Pinto equipped with the 
General Dynamics electrosonic control system. Technical 
report, 6 :30908 (PB—81-119398) 

Fuel Economy 

Exhaust emissions from a Ford Pinto equipped with the 
General Dynamics electrosonic control system. Technical 
report, 6 :30908 (PB—81-119398) 

Study of reduction of accessory horsepower requirements. 
Seventh quarterly progress report, 6 :30905 
(DOE/CS/51095—T2) 

INTERNATIONAL ENERGY AGENCY 
Bilateral Agreements 

Status of DOE’s international cooperative efforts in geothermal 

energy, 6 :30326 
INTOR TOKAMAK 
Research 

Georgia Institute of Technology fusion research program. 
Final progress report, FY 1981, 6 :31471 (DOE/ET/52049— 
Tl) 

INVERTERS 
Design 

Advanced converter technology. Technical progress report, 

May 23, 1979-May 22, 1980, 6 :30666 (DOE/ET/29079—T1) 
Performance Testing 

Advanced converter technology. Technical progress report, 

May 23, 1979-May 22, 1980, 6 :30666 (DOE/ET/29079—T1) 
IODINE 
Adsorption 

Experimental studies concerning the drying of voloxidizer off- 

gases, 6 :30031 (ORNL/SUB—7164/1) 
Equations of State 

Electron band theory and high pressure equation of state, 6 

:31429 (UCRL—86485) 
IODINE 123 
R Ai. ph “i. J 
Radioiodinated fatty acids for myocardial imaging: effects of 
chain length, 6 :31246 
IODINE 125 
Biological Radiation Effects 
Annual progress report, 6 :31258 (DOE/EV/04322—T1) 





Studies with encapsulated ‘°I sources: dosimetry for 
determination of relative biological effectiveness, 6 :31423 
(DOE/EV/04733—T1) 

Mi 

Microdosimetry of '**I and **1Am using a non-metallic wall- 

less proportional counter, 6 :31128 (DOE/EV/04733—T1) 
RBE 

Studies with encapsulated ‘I sources: dosimetry for 
determination of relative biological effectiveness, 6 :31423 
(DOE/EV/04733—T1) 

Studies with encapsulated '*5I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in unfed plateau phase, 6 :31268 (DOE/EV/04733—T1) 

Studies with encapsulated '**I sources: determination of the 
relative biological effectiveness using cultured mammalian 
cells in exponential growth, 6 :31269 (DOE/EV/04733—T1) 

IODINE 129 
Adsorption 

Design and cost estimate for the SRL integrated hot off gas 

facility using selective adsorption, 6 :30039 (SAI—509991R) 


Ceramic phases for immobilization of '*°1, 6 :30025 
(DOE/ET/41900—9) 
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Radionuclide Migration 
On the long-term behavior of ‘*°I in the terrestrial 
environment, 6 :31203 (IAEA-SM—257/56) 
IODINE 131 
cals 
Radioiodinated fatty acids for myocardial imaging: effects of 
chain length, 6 :31246 
ION BEAM TARGETS 
Fabrication 
Cryogenic target formation using cold gas jets (Patent), 6 
:30069 


ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION SOURCES 
Production of H~ and D~ by backscattering from surfaces, 6 
:31505 
Design 
Low temperature ion source for calutrons (Patent), 6 :30070 
Polarized Beams 
University of Wisconsin, Department of Physics. Technical 
progress report, February 1, 1981-May 30, 1981, 6 :31345 
(DOE/ER/40001—1) 
IONIC CRYSTALS 
Diffusion 
Grain boundary diffusion and grain boundary chemistry of Cr- 
doped magnesium oxide. Technical progress report, 6 :30979 
(DOE/ER/04998—T 1) 
Permeability 
Grain boundary diffusion and grain boundary chemistry of Cr- 
doped magnesium oxide. Technical progress report, 6 :30979 
(DOE/ER/04998—T1) 
IONIZATION 


See also AUTOIONIZATION 
PHOTOIONIZATION 


Calculation Methods 
Simulation of low-energy electron tracks in water vapor, 6 
331056 (DOE/EV/04733—-T 1) 
IONIZATION CHAMBERS 
See also WALL-LESS COUNTERS 
Calibration 
Studies with encapsulated '°I sources: dosimetry for 
determination of relative biological effectiveness, 6 :31423 
(DOE/EV/04733—T1) 
Design 
Microdosimetry in the nanometer region, 6 :31129 
(DOE/EV/04733—T1) 
Nanodosimetry, 6 :31130 (DOE/EV/04733—T1) 
IONOSPHERE 
See also F REGION 
Blast Effects 
Effects of atomic explosions on the ionosphere, 6 :31330 
(AD—363391) 
Pulses 
Delayed generation of an electromagnetic pulse in the 
ionosphere and in other magneto-plasmas, 6 :31331 (AD— 
809025) 
Emission Spectra 
Infrared emission spectroscopy of low pressure gaseous 
discharges. III. Interim report, 6 :31333 (AD-A—091744) 
Infrared Spectra 
Infrared emission spectroscopy of low pressure gaseous 
discharges. III. Interim report, 6 :31333 (AD-A—091744) 
Measuring Instruments 
Space environmental studies: instrumentation and data analysis 
related to the ionosphere. Final report 15 may 77-31 may 80, 
6 :31334 (AD-A—091816) 
Temperature Effects 
Effects of atomic explosions on the ionosphere, 6 :31330 
(AD—363391) 
IRIDIUM COMPLEXES 
Catalytic Effects 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
IRON 
Activation Analysis 
Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 





1178 / ERA Vol. 6, No. 20 


Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Physical and chemical characterization of fine particles in off- 

from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 

(abbreviated), 6 :29980 (GJBX—233-81) 
Catalytic Effects 

Ammonia synthesis: exploratory and applied research, 6 :30107 

Fischer-Tropsch synthesis in slurry reactor systems. Technical 
progress report for period ending July 31, 1981, 6 :29850 
(DOE/PC/40771—1) 

Crystal-Phase Transformations 

New ways of looking for phase transitions at multi-megabar 

dynamic pressures, 6 :30930 (LA-UR—81-2082) 


Study of electropolishing of ferrous alloys using rotating-disk 

electrodes, 6 :30935 (LBL—12879) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Equations of State 

Theoretical equations of state for metals, 6 :30931 (LA-UR— 

81-2124) 
Ton Implantation 

Deuterium in He-implanted Fe: trapping and the surface 

permeation barrier, 6 :30955 
Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
Neutron Transport 

Nuclear data for damage studies and FMIT (WHO25/EDK), 6 

:31476 (HEDL—6838) 
Phase Studies 

Theoretical equations of state for metals, 6 :30931 (LA-UR— 
81-2124) 

Phase Transformations 

New ways of looking for phase transitions at multi-megabar 
dynamic pressures, 6 :30930 (LA-UR—81-2082) 


Radiation Heating 
Nuclear data for damage studies and FMIT (WHO25/EDK), 6 
:31476 (HEDL—6838) 
Thermal Conductivity 
Experimental determination of the phonon and electron 
components of the thermal conductivity of bec iron, 6 :30957 
IRON 56 
Iron 56 Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—Ti) 
IRON ALLOYS 
See also IRON BASE ALLOYS 


Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—5783) 
Physical Radiation Effects 

HEDL contribution to DAFS HFIR irradiation of 
representative path B alloys (Precipitation-strengthened Fe— 
Ni—Cr), 6 :30976 (HEDL—6851) 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 
and ion irradiation, 6 :30914 (CONF-810831—9) 

Response of metallic glasses FesoNisoP:sBe and FesoBzo to 
irradiation with 800-MeV protons, 6 :30933 (LA-UR—81- 
2266) 

Swelling 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 

and ion irradiation, 6 :30914 (CONF-810831—9) 
Tensile Properties 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—5783) 
IRON BASE ALLOYS 


See also CAST IRON 
KOVAR 
STEELS 


Corrosion Resistance 
Corrosion of 9 chrome 1 moly and 316 L stainless steel alloys, 
6 :30948 (SERI/CP—633-1145) 
Films 
Corrosion of 9 chrome 1 moly and 316 L stainless steel alloys, 
6 :30948 (SERI/CP—633-1145) 
Mechanical Properties 
Role of the microstructural components in a three-step heat 
cycled, low carbon Fe-6Ni alloy, 6 :30936 (LBL—12903) 
Microstructure 
Role of the microstructural components in a three-step heat 
cycled, low carbon Fe-6Ni alloy, 6 :30936 (LBL—12903) 
Tensile Properties 
Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 6 :30917 
(CONF-810831—14) 
Yield Strength 
Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 6 :30917 
(CONF-810831—14) 
IRON COMPLEXES 
Electron Exchange 
Mechanistic studies of electron exchange kinetics using ab 
initio, 6 :31342 (BNL—29896) 
IRON COMPOUNDS 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 


IRON OXIDES 
Sorptive Properties 
Kinetic studies on the reactions involved in the hot gas 
desulfurization using a regenerable iron oxide sorbent. Part I, 
6 :29874 
IRON-AIR BATTERIES 


Iron-air battery development program. Interim report 1978, 6 
330665 (DOE/ET/13390—T2) 
Performance Testing 
Iron-air battery development program. Interim report 1978, 6 
330665 (DOE/ET/13390—T2) 
IRRADIATION DEVICES 


241 Am irradiator, 6 :31138 (DOE/EV/04733—T1) 





ISX TOKAMAK 
ECR Heating 


ISX TOKAMAK 
ECR Heating 
Electron cyclotron/upper hybrid resonant pre-ionization in the 
ISX-B tokamak, 6 :31444 
ITALY 
See also LARDERELLO GEOTHERMAL FIELD 
Bilateral Agreements 
Status of DOE's international cooperative efforts in geothermal 
energy, 6 :30326 


See TOTAL ENERGY SYSTEMS 
IVY PROJECT 
Radiation Monitoring 
Radiological safety, 6 :31174 (AD—363620) 


JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Bilateral Agreements 
Status of DOE’s international cooperative efforts in geothermal 
energy, 6 :30326 


JETS 
Laser Spectroscopy 
Laser diagnostics in jets and flames, 6 :31062 
(DOE/ET/11056—T4) 
Temperature Monitoring 
Laser diagnostics in jets and flames, 6 :31062 
(DOE/ET/11056—T4) 
Velocity 
Solid circulation around a jet in a fluidized-bed gasifier. Final 
report, 6 :29828 (DOE/ET/13384—T2) 
JEZEBEL REACTOR 
Research Programs 
Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 
H-Rev.) 
JUPITER PLANET 
Magnetotail 
Voyager observations of jupiter’s distant magnetotail. Progress 
report, 6 :31323 (AD-A—091811) 


K 


KANSAI-2 REACTOR 
See MIHAMA-2 REACTOR 
KANSAI-3 REACTOR 
See TAKAHAMA-I REACTOR 
KAON MINUS-PROTON INTERACTIONS 
Baryon-Exchange Models 
Charge exchange, hypercharge exchange, and baryon exchange 
reactions, 6 :31377 
Exchange Degeneracy 
Charge exchange, hypercharge exchange, and baryon exchange 
reactions, 6 :31377 
KAON-NUCLEON INTERACTIONS 
Research Programs 
Progress report of a research program in experimental high 
energy physics, January 1, 1981-December 31, 1981, 6 :31367 
(DOE/ER/03130-——T4) 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KETONES 
See also ACETONE 
Labelling 
Preparation of labeled aldehydes and ketones from enamides, 6 
31058 
Synthesis 
Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 
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KIDNEYS 
Transplants 

Role of mobile passenger lymphocytes in the rejection of renal 
and cardiac allografts in the rat. A passenger lymphocyte- 
mediated graft-versus-host reaction amplifies the host 
response, 6 :31288 

KIWI-TNT REACTOR 
Research 

Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 

H-Rev.) 
KIWI-TRANSIENT TEST REACTOR 
See KIWI-TNT REACTOR 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOVAR 
Diffusion 

Microstructural analysis of Kovar/molybdenum and 
copper/molybdenum interdiffusion (1000-1300°C), 6 :30938 
(MLM—2848(OP)) 

KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON 
Bibliographies 

Krypton. January 1970-October 1980 (citations from the NTIS 
data base). Report for January 1970-October 1980, 6 :31037 
(PB—81-852535) 

Krypton. January 1976-October 1980 (citations from the 
Energy Data Base). Report for January 1976-October 1980, 
6 :31038 (PB—81-852543) 

Krypton. January 1970-October 1980 (citations from the 
Engineering Index data base). Report for January 1970- 
October 1980, 6 :31039 (PB—81-852550) 

Krypton. January 1972-October 1980 (citations from the 
International Aerospace Abstracts data base). Report for 
January 1972-October 1980, 6 :31040 (PB—81-852568) 

KRYPTON 85 
Adsorption 
Design and cost estimate for the SRL integrated hot off gas 
facility using selective adsorption, 6 :30039 (SAI—509991R) 
KUWAIT 
Government Policies 
OPEC: present and future responsibility, 6 :30717 


i. 


LABORATORY ANIMALS 
Morphological Changes 
Atlas on the pathological anatomy of acute radiation sickness 
in experiment, 6 :31293 (AEC-tr—5630) 
LAGRANGIAN FIELD THEORY 
Canonical Transformations 
Canonical quantization of some dissipative systems and non- 
uniqueness of Lagrangians (revised), 6 :31401 
(DOE/ER/13065—T4) 
LAMINAR FLOW 
Bibliographies 
Shear flow: general studies. 1965-October, 1980 (citations from 
the NTIS Data Base). Report for 1965-Oct 80, 6 :31103 
(PB—81-801185) 
LAND USE 
Regulations 
Land use and energy, 6 :31208 (ANL/AA—19) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Activation Analysis 
Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 
Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 
Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 
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Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 


Shock anomaly and s-d transition in high-pressure lanthanum, 6 
:30953 (UCRL—86484) 
Energy-Level Transitions 
Shock anomaly and s-d transition in high-pressure lanthanum, 6 
30953 (UCRL—86484) 
LANTHANUM BORIDES 
Corrosion Resistance 
Lanthanum-hexaboride carbon composition for use in corrosive 
hydrogen-fluorine environments (Patent), 6 :30992 
LANTHANUM COMPOUNDS 
Electro-Optical Effects 
Electrooptic shutter devices utilizing PLZT ceramic wafers, 6 
:31072 (SAND—81-0728C) 
LARDERELLO GEOTHERMAL FIELD 
Geothermal Wells 
Italian experience and problems in deep geothermal drilling, 6 
30299 (SAND—81-0036C) 
LASER FUSION REACTORS 
Design 
Heat transfer in inertial confinement fusion reactor systems, 6 
:31503 
Plasma Confinement 
Nonlinear plasma dynamics at high intensity laser interaction, 6 
31499 
Reactor Physics 
Solution of single linear tridiagonal systems and vectorization 
of the ICCG algorithm on the Cray 1, 6 :31491 (UCID— 
19085) 
Reviews 
Inertial fusion and energy production, 6 :31493 (UCRL— 
85137) 
LASER IMPLOSIONS 
Rayleigh-Taylor Instability 
Rayleigh-Taylor stability for a shock wave-density 
discontinuity interaction, 6 :31486 (LA-UR—81-2263) 
Symmetry 
Enhanced energy deposition symmetry by hot electron 
transport, 6 :31481 (LA-UR—81-2141) 
LASER TARGETS 
Coatings 
CVD techniques applied to energy problems, 6 :31479 (LA- 
UR—81-1293) 
Energy Transfer 
Enhanced energy deposition symmetry by hot electron 
transport, 6 :31481 (LA-UR—81-2141) 
Fabrication 
Cryogenic target formation using cold gas jets (Patent), 6 
:30069 


Fill tube fitted spheres, 6 :30065 (UCID—19096) 

Investigation on non-glass laser fusion targets: their fabrication, 
characterization, and transport. Charged Particle Research 
Laboratory report No. 2-81, progress report, June 1, 1980- 
January 31, 1981, 6 :30066 (UCRL—15357) 

Method for introduction of gases into microspheres (Patent), 6 
:30067 

Method for producing small hollow spheres (Patent), 6 :30068 

Rayleigh-Taylor Instability 
Rayleigh-Taylor stability for a shock wave-density 
discontinuity interaction, 6 :31486 (LA-UR—81-2263) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
GAS LASERS 
LIQUID LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
X-RAY LASERS 
Design 

Electron impact of laser media. Final scientific report, 15 June 

1979-14 June 1980, 6 :31087 (AD-A—091012) 


Impact Shock 


Excitation 

Electron impact of laser media. Final scientific report, 15 June 

1979-14 June 1980, 6 :31087 (AD-A—091012) 
Gain 

Thallium mercury laser development. Final report 1 Feb 1979- 

31 Jan 1980 on phase 2, 6 :31086 (AD-A—090840) 
Pumping 

Inhomogeneously pumped stimulated Raman scattering, 6 

:31098 
LATENT HEAT STORAGE 
Feasibility Studies 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Materials 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Phase Change Materials 
Approximate solution for freezing adjacent to an extended 
surface, 6 :30664 
LATTICE FIELD THEORY 
Monte Carlo Method 
Monte Carlo simulations of lattice gauge theories, 6 :31398 
Vortices 

High temperature expansions for the free energy of vorticies 
respectively the string tension in lattice gauge theories, 6 
31393 (PB—81-115008) 

LAWRENCE LIVERMORE LABORATORY 
Carpooling 
Ridesharing and the database management system, 6 :30858 
(UCRL—86543) 
Management 
LLNL 1981: technical horizons, 6 :31509 (UCRL—52000-81-7) 
Research Programs 
LLNL 1981: technical horizons, 6 :31509 (UCRL—52000-81-7) 
Vanpooling 
Ridesharing and the database management system, 6 :30858 
(UCRL—86543) 
LEACHATES 
Chemical Composition 
Effect of lignite ash composition on ground water leachate 
(Ashes extracted at 20°C and 80°C), 6 :29802 (CONF- 
8007 16—) 
Natural Radioactivity 
Radioactive emissions from coal production and utilization. 
Second annual progress report, October 1, 1979-September 
30, 1980, 6 :29888 (LA—8825-PR) 
Toxicity 
Trace element characterization of coal wastes. Fourth annual 
progress report, October 1, 1978-September 30, 1979, 6 
:29887 (LA—8275-PR) 
LEAD 
Emission Spectroscopy 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Evaporation 

Properties of matter at ultra-high pressures, 6 :30944 (SAND— 

81-0365C) 
Impact Shock 

Properties of matter at ultra-high pressures, 6 :30944 (SAND— 

81-0365C) 





Multi-Element Analysis 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
LEAD 208 TARGET 
Neutron Reactions 
Is the concept of a mean free path relevant to nucleons in 
nuclei, 6 :31415 
Proton Reactions 
Is the concept of a mean free path relevant to nucleons in 
nuclei, 6 :31415 
LEAD CHLORIDES 
Chemical Reaction Kinetics 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Voltametry 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
LEAD COMPLEXES 
Chemical Reaction Kinetics 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
Voltametry 
Pseudopolarographic determination of metal complex stability 
constants in dilute solution by rapid scan anodic stripping 
voltammetry, 6 :30411 
LEAD COMPOUNDS 
Electro-Optical Effects 
Electrooptic shutter devices utilizing PLZT ceramic wafers, 6 
:31072 (SAND—81-0728C) 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
LEAD SELENIDES 
Thermoelectric Properties 
Program of thermoelectric generator testing and RTG 
degradation mechanisms evaluation. Progress report No. 38, 
6 :30780 (DOE/ET/33003—T6) 
LEAD-ACID BATTERIES 
Battery Charging 
Rapid charging of lead-acid batteries for electric-vehicle 
propulsion and solar-electric storage, 6 :30901 (SERI/RR— 
742-1068) 
Performance 
Characterization, performance, and prediction of a lead-acid 
battery under simulated electric vehicle driving 
requirements, 6 :30667 (NASA-TM—81771) 
LEAK DETECTORS 
Development of a noninvasive acoustic leak detection system 
for large high pressure gas valves, 6 :29766 
LEAVES 
Activation Analysis 
Procedures for multielement analysis using high-flux fast- 
neutron activation, 6 :31028 (UCRL—86169) 
LEPTONS 


See also ELECTRONS 
NEUTRINOS 


Mass Formulae 
Model for the generation of leptonic mass. II, 6 :31383 
LEUKEMIA 
Epidemiology 
Collaborative studies at RERF, 6 :31260 (DOE/EV/04733— 
Tl) 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI 
Pion Reactions 
Pion-induced single charge exchange and nuclear structure, 6 
31376 
LIGHT PIPES 
Performance Testing 
Fiber optic quality assurance at the Nevada Test Site, 6 :31179 
(LA-UR—81-2137) 
Quality Control 
Fiber optic quality assurance at the Nevada Test Site, 6 :31179 
(LA-UR—81-2137) 
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LIGHTING SYSTEMS 
Computerized Control Systems 
Energy-saving potential of hotel-room energy-control systems, 
6 :30843 (DOE/CS/20102—T1) 
Energy Efficiency 
Energy-efficient management of lighting in a Veterans 
Administration medical center, 6 :30819 (LBL—12659) 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T 1) 
Operation 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T 1) 
LIGNITE 
Mathematical Models 
Pyrolysis properties of Texas lignite under conditions of in situ 
gasification (Size: from small particles to large blocks), 6 
:29789 (CONF-8007 16—) 
Pyrolysis 
Pyrolysis properties of Texas lignite under conditions of in situ 
gasification (Size: from small particles to large blocks), 6 
:29789 (CONF-800716—) 
LIMESTONE 
Sulfidation 
Influence of salts on the sulfur retention of limestone in 
atmospheric fluidized-bed combustors, 6 :30466 
(ANL/CEN/FE—80-19) 
LIMITERS 
Coatings 
Process evaluation and characterization of TiC coating on 
graphite for Doublet III limiters and neutral beam armor, 6 
31475 (GA-A—16430) 
Energy Transfer 
PDX infrared TV camera system, 6 :31453 (PPPL—1826) 
Performance 
Preliminary particle scoop limiter measurements in PDX, 6 
:31488 (PPPL—1825) 
LIPOSOMES 
Encapsulation 
Liposomal encapsulated Zn-DTPA for removing intracellular 
169Yb, 6 :31284 
LIQUEFIED NATURAL GAS 
Health Hazards 
Simulation of LNG vapour spread and dispersion by finite 
element methods, 6 :29955 
LIQUEFIED PETROLEUM GASES 
Recovery 
Comparison of two methods for recovery of liquefied 
petroleum gas, 6 :29841 (DOE/OR/03054—2) 
LIQUID COLUMN CHROMATOGRAPHY 
Column Packing 
Investigation of separation mechanisms in the normal and 
reversed phase chromatography of polynuclear aromatic 
hydrocarbons on an amino bonded phase column (n-propyl 
amine), 6 :31019 (DOE/EV/10404—6) 
Reactivation of an amino bonded phase liquid chromatographic 
column (n-propylamine), 6 :31018 (DOE/EV/10404—2) 
Fluorimeters 
High-performance liquid chromatography/video fluorometry. 
Part II. Applications, 6 :31021 (DOE/EV/10404—T3) 
LIQUID FLOW 
Bibliographies 
Shear flow: liquids. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31102 
(PB—81-801177) 
LIQUID LASERS 
Frequency Selection 
Infrared-frequency conversion. Final technical report, 10 
March 1976-30 September 1977, 6 :31092 (DOE/SF/90025— 
Tl) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
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LIQUID METALS 
Liauid Flow 

Shear flow: liquids. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31102 
(PB—81-801177) 

LIQUIDS 
See also LIQUID METALS 
Detection 
Non-intrusive ultrasonic liquid-in-line detector for small 
diameter tubes (Patent application), 6 :31109 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Distribution 

Trace element geochemical zoning in the Roosevelt Hot 

Springs thermal area, Utah, 6 :30306 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

Nucleosynthesis 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T 1) 
LITHIUM 5 
Nuclear Structure 
Shell-model calculations in the A = 5 system, 6 :31410 
LITHIUM ALLOYS 
Electric Conductivity 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Electronic Structure 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Energy-Level Density 

Self-consistent electronic structure of the intermetallic 

compound LiAI, 6 :30958 
Knight Shift 

Self-consistent electronic structure of the intermetallic 

compound LiAIl, 6 :30958 
Magnetic Susceptibility 

Self-consistent electronic structure of the intermetallic 

compound LiAI, 6 :30958 
Vacancies 

Self-consistent electronic structure of the intermetallic 

compound LiAI, 6 :30958 


LITHIUM IONS 
Ion Sources 
University of Wisconsin, Department of Physics. Technical 
progress report, February 1, 1981-May 30, 1981, 6 :31345 
(DOE/ER/40001—1) 
LIVER 
Activation Analysis 
Procedures for multielement analysis using high-flux fast- 
neutron activation, 6 :31028 (UCRL—86169) 
Radioisotope Scanning 
Radionuclide scans not indicated for clinical Stage I melanoma, 
6 :31252 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
Control Elements 
Control assembly development: Task 5-absorber studies, 
heating experiments, design studies. Annual report, 6 :30626 
(DOE/SF/70005—T2) 
Helium diffusion in irradiated boron carbide, 6 :30627 (HEDL- 
SA—2236-FP) 
Core Catchers 
Thermal response of a molten pool with STEFAN type 
boundary conditions, 6 :30649 
Design 
LMFBR conceptual design study balance of plant design, 6 
30611 
Failed Element Detection 
Locating failed fuel in LMFBRs: selection of candidate solid 
tags. Final report, 6 :30605 (EPRI-NP—1887) 
Fuel Element Failure 
Asymmetric stress and failure analysis, 6 :30616 
(DOE/SF/74016—T3) 
LMFBR operational and experimental local-fault experience, 
primarily with oxide fuel elements, 6 :30612 
Test system to simulate transient overpower LMFBR cladding 
failure, 6 :30641 (HEDL-SA—2305) 
Fuel Motion Detection 
Scram signal generator (Patent), 6 :30628 
Fuel Pins 
Asymmetric stress and failure analysis, 6 :30616 
(DOE/SF/74016—T3) 
Mathematical probability method for predicting fuel-pin 
reliability, 6 :30599 (DOE/SF/00824—T13) 
Fuel-Cladding Interactions 
Pellet-cladding interaction of LMFBR fuel elements at 
unsteady state, 6 :30613 
Loss of Flow 
LMFBR loss of flow simulations in the sodium loop safety 
facility, 6 :30648 
Materials Testing 
Sodium technology: 1-FFTF support work, friction tests, 6 
:30924 (DOE/SF/91001—T5) 
Meltdown 
Thermal response of a molten pool with STEFAN type 
boundary conditions, 6 :30649 
Primary Coolant Circuits 
Standpipe-Bubbler pump level control study: 1E-3862, 
controlled clearance pump/system model analysis (Task A) 
W.P. 7373. Engineering memorandum 0190, 6 :30604 
(DOE/SF/98001—T8) 
Reactor Accidents 
Accident Debris behavior. Quarterly progress report, October- 
December 1977 (Aerosols; core disruption; molten fuel on 
steel), 6 :30638 (DOE/SF/74028—TS5) 
Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1979. Progress report, 1 October 1978- 
30 September 1979, 6 :30644 (NUREG/CR—1776) 
Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system, 6 :30636 (CONF- 
810804—11) 
Reactor Materials 
Helium diffusion in irradiated boron carbide, 6 :30627 (HEDL- 
SA—2236-FP) 
Irradiation effects. Task 2. Irradiation damage in cladding and 
core structural materials, 6 :30601 (DOE/SF/00824—T19) 





LMFBR TYPE REACTORS 
Reactor Protection Systems 


Reactor Protection Systems 
Hydraulically supported absorber balls ISS (inherent shutdown 
system) - water loop testing, absorber column, 6 :30600 
(DOE/SF/00824—T 14) 
Reactor Safety Experiments 
LMFBR loss of flow simulations in the sodium loop safety 
facility, 6 :30648 
Scram 
Scram signal generator (Patent), 6 :30628 
Steam Generators 
Design and development of a once-through helical coil steam 
generator for large LMFBR plants, 6 :30614 
Small-leak behavior: summary report on scoping tests, 6 :30609 
(NEDM— 14063) 
Transient Overpower Accidents 
Test system to simulate transient overpower LMFBR cladding 
failure, 6 :30641 (HEDL-SA—2305) 
Two-Phase Flow 
Sodium boiling in LMFBR fuel assemblies. Progress report, 6 
330637 (DOE/ET/37218—T1) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD ANALYSIS 
Electric-Utility Rate-Design Study: proceedings of the rate- 
design-study regional conferences, 6 :30734 (NP—22596) 
Load research (Rationale and insights), 6 :30739 (NP—22596) 
Load research (Programs at Los Angeles Dept. of Water and 
Power), 6 :30740 (NP—22596) 
Load research (Program at Wisconsin Electric Power Co.), 6 
:30741 (NP—22596) 
Load research (Uses at Middle South Services, Inc.), 6 :30742 
(NP—22596) 
LOAD MANAGEMENT 
Electric-Utility Rate-Design Study: proceedings of the rate- 
design-study regional conferences, 6 :30734 (NP—22596) 
Load control at Detroit Edison, 6 :30745 (NP—22596) 
Load management (Planning and programs at S. California 
Edison Co.), 6 :30752 (NP—22596) 
Load management (As practiced at Dayton Power and Light 
Co.), 6 :30753 (NP—22596) 
Load management (Review of Virginia Electric and Power 
Co. activities), 6 :30754 (NP—22596) 
Load management (What to do/what not to do; Michigan 
PSC), 6 :30756 (NP—22596) 
Load management (Approaches and regulatory goals; New 
York PSC), 6 :30757 (NP—22596) 
Attitudes 
Customer attitudes (Surveys by Elrick and Lavidge, Inc.), 6 
:30747 (NP—22596) 
Control Systems 
Load management and controls (NEESPLAN at New 
England Power Service Co.), 6 :30746 (NP—22596) 
Economic Analysis 
Load management in operation: a consumer-voluntary program 
pays for the system in one hour, 6 :30767 
Equipment 
Equipment for load management, 6 :30743 (NP—22596) 
Load control (Experiences at Arizona Public Service Co.), 6 
30744 (NP—22596) 
Evaluation 
Load-management evaluation (Use of integrative analysis), 6 
:30750 (NP—22596) 
Load-management application and evaluation (Decision making 
and cost-benefit analysis), 6 :30751 (NP—22596) 
Load-management evaluation (From regulatory point of view; 
California PUC), 6 :30755 (NP—22596) 
Field Tests 
Program summary, 6 :30699 (TVA/OP/ECR—81-19) 
LOCAL GOVERNMENT 
Role of local government in energy policy (Book chapter), 6 
:30712 
LONG VALLEY 
Electromagnetic Surveys 
Airborne electromagnetic surveys as a reconnaissance 
technique for geothermal exploration, 6 :30303 
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LONGWALL MINING 
Simulation 

Professional technical support services for the Mining 
Equipment Test Facility. First quarterly technical progress 
report, April 14-June 30, 1981, 6 :29903 (DOE/PC/42255— 
2) 

LOSS OF COOLANT 
Fuel Element Failure 

Comparison of the cladding deformation measured during the 
Power Burst Facility loss-of-coolant accident in-pile 
experiments with recent Oak Ridge National Laboratory 
out-of-pile results, 6 :30620 (DOE/TIC—1028102) 

Hydrodynamics 

Steam-water mixing and system hydrodynamics program, Task 
4. Quarterly progress report, 1 July-30 September 1980, 6 
:30645 (NUREG/CR—1822) 

LOSS OF FLOW 
Heat Transfer 

LMFBR loss of flow simulations in the sodium loop safety 

facility, 6 :30648 
Hydraulics 

LMFBR loss of flow simulations in the sodium loop safety 

facility, 6 :30648 
LOW BTU GAS 
Chemical Composition 

Gas cleanup problems for low and medium heating value gas 
which are unique to UCG, 6 :29776 (CONF-800716—) 

Prediction of product gas composition for UCG, 6 :29780 
(CONF-800716—) 

Purification 

Gas cleanup problems for low and medium heating value gas 

which are unique to UCG, 6 :29776 (CONF-800716—) 
Sampling 

Gas cleanup problems for low and medium heating value gas 
which are unique to UCG, 6 :29776 (CONF-800716—) 

Sampling a high temperature-high pressure process stream with 
a cascade impactor, 6 :29835 (DOE/MC/08333—167) 

LOW-BETA PLASMA 
Alfven Waves 
Anomalous transport due to shear Alfven waves, 6 :31457 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Economic Analysis 

Modular hydro dam approach to the economic development of 

ultra low-head hydropower, 6 :30114 (CONF-8106137—1) 
Feasibility Studies 
Modular hydro dam approach to the economic development of 
ultra low-head hydropower, 6 :30114 (CONF-8106137—1) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
Liquid Flow 

Shear flow: liquids. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31102 
(PB—81-801177) 

Performance Testing 
Development and testing of seals and lubricants for geothermal 
rock bits, 6 :30378 

LUBRICATING OILS 

Performance 

Normal stress effects in viscoelastic fluid lubrication, 6 :31082 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 

LURGI SLAGGING PROCESS 

Commercialization 

British gas/Lurgi slagging gasifier and its relevance to power 
generation, 6 :29856 (EPRI-WS—79-238-Vol.2) 

Demonstration Plants 

Phase I. Pipeline gas demonstration plant. Volume I. 
Schedules, controls, and staffing, 6 :29825 
(DOE/ET/13060—T9Vol.1) 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant recommendations report (Conoco demonstration 
plant), 6 :29882 (DOE/ET/13060—T12) 

Performance 

British gas/Lurgi slagging gasifier and its relevance to power 

generation, 6 :29856 (EPRI-WS—79-238-Vol.2) 
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Technology Assessment 

Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant recommendations report (Conoco demonstration 
plant), 6 :29882 (DOE/ET/13060—T12) 

LURGI-RUHRGAS PROCESS 
Performance Testing 

Ruhr 100: development work on the pressurized Lurgi gasifier 

in Dorsten, 6 :29855 (EPRI-WS—79-238-Vol.2) 
Pilot Plants 

Ruhr 100: development work on the pressurized Lurgi gasifier 

in Dorsten, 6 :29855 (EPRI-WS—79-238-Vol.2) 
LUTETIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupeio 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

LUTETIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO2-RE2O2 (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 
LYMPHOCYTES 
Biological Functions 

Tissue interaction with nonionizing electromagnetic fields. 

Final report, 6 :31308 (DOE/ET/29078—T1) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Nuclear Magnetic Resonance 
Characterization of western coals and coal macerals by solid 
state Nuclear Magnetic Resonance Spectroscopy. Progress 
report, 6 :29886 (DOE/PC/30226—T1) 
MACHINE TOOLS 
Operation 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T1) 
Power Demand 
Multifrequency factor operations. Final report, 6 :30865 
(DOE/CS/40020—T1) 
MAGMA 
Absorption Spectra 
Radiative thermal conductivity in obsidian and estimates of 
heat transfer in magma bodies, 6 :31318 
Cooling 
Effect of permeability on cooling of magmatic intrusion in a 
goethermal reservoir, 6 :30375 
Heat Transfer 
Radiative thermal conductivity in obsidian and estimates of 
heat transfer in magma bodies, 6 :31318 
Intrusion 
Effect of permeability on cooling of magmatic intrusion in a 
goethermal reservoir, 6 :30375 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Activation Analysis 
Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 


MAGNESIUM OXIDES 
Physical Radiation Effects 


Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

Physical Radiation Effects 

Determination of the nature of neutron irradiation-induced 
dislocation loops in magnesium using electron irradiation in 
the transmission electron microscope, 6 :30973 

MAGNESIUM ALLOYS 
Casting 

Compocasting of an aluminum alloy composite containing ByC 

particulate, 6 :30990 (SAND—81-0976) 
MAGNESIUM CHLORIDES 
Radiolysis 

Radiation chemistry of salt-mine brines and hydrates (Gamma 

radiation), 6 :31057 (ORNL—5726) 
MAGNESIUM OXIDES 
Absorptivity 

Neutron irradiations in oxidized lithium-doped MgO crystals, 6 

:30984 
Atom Transport 

Grain boundary diffusion and grain boundary chemistry of Cr- 
doped magnesium oxide. Technical progress report, 6 :30979 
(DOE/ER/04998—T1) 

Electron Spin Resonance 

Neutron irradiations in oxidized lithium-doped MgO crystals, 6 

:30984 
Irradiation 

Neutron irradiations in oxidized lithium-doped MgO crystals, 6 

:30984 
Physical Radiation Effects 

Displacement cascades in diatomic materials, 6 :31482 (LA- 
UR—81-2161) 

Structural properties of MgO and MgAl.O, after fission 
neutron irradiation near room temperature, 6 :30980 (LA- 
UR—81-2078) 





MAGNETIC ENERGY STORAGE EQUIPMENT 
Automation 


MAGNETIC ENERGY STORAGE EQUIPMENT 
Automation 
Computer-automated controls for superconducting magnetic 
energy storage, 6 :30650 (LA-UR—81-2307) 
Computerized Control Systems 
Computer-automated controls for superconducting magnetic 
energy storage, 6 :30650 (LA-UR—81-2307) 
Fabrication 
30-MJ superconducting magnetic-energy storage for BPA 
transmission-line stabilizer, 6 :30547 (LA-UR—81-2296) 
MAGNETIC FIELDS 
Biological Effects 
Biological effects of high DC magnetic fields, 6 :31309 (LBL— 
12954) 
MAGNETIC MIRROR CONFIGURATIONS 
Beam Injection Heating 
Linear system heating by intense relativistic-electron beam. 
Reporting period, October 1974-June 1975, 6 :31446 
(PIFR—557-1) 
MAGNETIC MIRRORS 


See also MFTF DEVICES 
TMX DEVICES 


Instability Growth Rates 
Stability of the field-reversed mirror, 6 :31461 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MALIGNANCIES 
See NEOPLASMS 
MANGANESE 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 


ry 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 
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Environmental Transport 
Composition and manganese association of suspended matter at 
the head of a southeast Alaskan fjord, 6 :31221 
(DOE/EV/70001—59) 
Mineral Cycling 
Composition and manganese association of suspended matter at 
the head of a southeast Alaskan fjord, 6 :31221 
(DOE/EV/70001—59) 
Multi-Element Analysis 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
MANGANESE ALLOYS 
Aging 
Thermal aging behavior of ERNiCr-3 alloy (weld and base 
metal), 6 :30939 (ORNL—5783) 
Heat Treatments 
Low mn alloy steel for cryogenic service and method of 
preparation (Patent), 6 :30965 
Tensile Properties 
Thermal aging behavior of ERNiCr-3 alloy (weld and base 
metal), 6 :30939 (ORNL—5783) 
MANGANESE COMPOUNDS 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER 
Supply and Demand 
Coping with fluctuating demand for professional staff: a 
prescription and examples, 6 :31510 
MANUFACTURING 
Energy Conservation 
Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 
Energy Consumption 
Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MARBLE 
Weathering 
Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 
MARGINAL-COST PRICING 
Cost and rates: marginal cost, 6 :30737 (NP—22596) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARTENSITE 
Hot Pressing 
Mechanical properties and microstructure of hot isostatically 
pressed HP9-4-20 steel powder, 6 :30946 (SAND—81-8229) 
Mechanical Properties 
Mechanical properties and microstructure of hot isostatically 
pressed HP9-4-20 steel powder, 6 :30946 (SAND—81-8229) 
Microstructure 
Mechanical properties and microstructure of hot isostatically 
pressed HP9-4-20 steel powder, 6 :30946 (SAND—81-8229) 
MASS SPECTROSCOPY 
Uses 
Dynamic mass spectrometry: a residual gas analysis method 
and some applications, 6 :31351 (RFP—3228) 
MATERIAL UNACCOUNTED FOR 
Semi-annual report on strategic special nuclear material 
inventory differences, 6 :30057 (DOE/DP—0001-8) 
MATERIALS 


See also BUILDING MATERIALS 
PHASE CHANGE MATERIALS 


Elasticity 
Application of the theory of linear elastic materials with voids, 
6 :30910 (SAND—81-1139C) 
Shock Waves 
Some techniques and results from high-pressure shock-wave 
experiments utilizing the radiation from shocked transparent 
materials, 6 :31425 (LA-UR—81-2303) 
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MATERIALS HANDLING 
Equipment 
Equipment and coal unloading facility study, 6 :29843 
(DOE/OR/03054—2) 
MATHEMATICAL MODELS 
Computer Codes 
Materials-process-product analysis of coal process technology. 
Volume III. User’s guide to the MPPM. Final report for 
project Phase III (Materials-process-product model for coal 
combustion processes), 6 :29867 (IRT—19600/1-Rev. 1) 
Sensitivity Analysis 
Sensitivity analysis of a mathematical model of phytoplankton 
growth and nutrient distribution in the Pacific Ocean off the 
northwestern US coast, 6 :31228 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 


(Aminoethanethiol.) 
Radiosensitivity Effects 
Effects of protective and sensitizing agents in the molecular ion 
experiment (MEA; BUDR), 6 :31273 (DOE/EV/04733—T1) 
MEASURING INSTRUMENTS 


See also ACCELEROMETERS 
CALORIMETERS 
FLOWMETERS 
MONITORS 
PRESSURE GAGES 
PYROMETERS 
STRAIN GAGES 
THERMOCOUPLES 


Non-intrusive ultrasonic liquid-in-line detector for small 
diameter tubes (Patent application), 6 :31109 
Failures 
Investigation of resonant signals recorded at well J-11, Nevada 
Test Site, 6 :30043 (SAND—81-1323) 
Operation 
Non-intrusive ultrasonic liquid-in-line detector for small 
diameter tubes (Patent application), 6 :31109 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Dynamic Loads 
Applications of systems theory to structural analysis, 6 :31074 
(UCRL—53094) 
Fluid Flow 
Fluid damping distortion in FIV scale modeling, 6 :31364 
Impact Shock 
Pressure measurements of nonplanar stress waves, 6 :31071 
(LA-UR—81-2343) 
Mechanical Vibrations 
Applications of systems theory to structural analysis, 6 :31074 
(UCRL—53094) 
Fluid damping distortion in FIV scale modeling, 6 :31364 
SWECS tower dynamics analysis methods and results, 6 :30455 
(SERI/CP—635-1238) 
Physical Radiation Effects 
Effects of radiation on structural materials, 6 :30972 
Stress Analysis 
SWECS tower dynamics analysis methods and results, 6 :30455 
(SERI/CP—635-1238) 
Turbulence 
Dynamics of wakes downstream of wind turbine towers, 6 
30464 (SERI/CP—635-1238) 
MECHANICAL TRANSMISSIONS 


Design and development of a continuously-variable-ratio 
transmission for an automotive vehicle. 4th quarterly 
progress report, 6 :30907 (DOE/CS/51097—T2) 

Study of reduction of accessory horsepower requirements. 
Seventh quarterly progress report, 6 :30905 
(DOE/CS/51095—T2) 

Efficiency 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle. 3rd quarterly 
progress report, 6 :30906 (DOE/CS/51097—T1) 

Fabrication 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle. 3rd quarterly 
progress report, 6 :30906 (DOE/CS/51097—T1) 


Hydraulic Equipment 
Hydraulic windmill, 6 :30445 (SERI/CP—635-1238) 
Noise 
Design aad development of a continuously variable ratio 
transmission for an automotive vehicle. 3rd quarterly 
progress report, 6 :30906 (DOE/CS/51097—T1) 
Design and development of a continuously-variable-ratio 
transmission for an automotive vehicle. 4th quarterly 
progress report, 6 :30907 (DOE/CS/51097—T2) 
Performance 
Design and development of a continuously-variable-ratio 
transmission for an automotive vehicle. 4th quarterly 
progress report, 6 :30907 (DOE/CS/51097—T2) 
Performance Testing 
Design and development of a continuously variable ratio 
transmission for an automotive vehicle. 3rd quarterly 
progress report, 6 :30906 (DOE/CS/51097—T1) 
Study of reduction of accessory horsepower requirements. 
Seventh quarterly progress report, 6 :30905 
(DOE/CS/51095—T2) 
Specifications 
Hydraulic windmill, 6 :30445 (SERI/CP—635-1238) 
Speed Regulators 
Tests of an overrunning clutch in a wind turbine, 6 :30426 
(DOE/NASA/20320—32) 
MECHANICAL VIBRATIONS 
Wave Propagation 
Radiation impedance and radiation pattern of torsionally 
vibrating seismic sources, 6 :31312 (LBL—12336) 
MEDICAL CENTERS 
See also HOSPITALS 
Construction 
Move of the Radiological Research Accelerator Facility to the 
Nevis Laboratory of Columbia University, 6 :31068 
(DOE/EV/04733—T1) 
Design 
Move of the Radiological Research Accelerator Facility to the 
Nevis Laboratory of Columbia University, 6 :31068 
(DOE/EV/04733—T1) 
Geothermal Space Heating 
Geothermal heating for Caliente, Nevada, 6 :30388 
(DOE/SF/01975—T1) 
Lighting Systems 
Energy-efficient management of lighting in a Veterans 
Administration medical center, 6 :30819 (LBL—12659) 
MEETINGS 
Evaluation 
Techniques for evaluating workshops, 6 :31527 
(DOE/SF/01182—T7) 
MELANOMAS 


Radionuclide scans not indicated for clinical Stage I melanoma, 
6 :31252 
Radioisotope Scanning 
Radionuclide scans not indicated for clinical Stage I melanoma, 
6 :31252 
MELTDOWN 
See also CORE CATCHERS 
Heat Transfer 
Thermal response of a molten pool with STEFAN type 
boundary conditions (LMFBR), 6 :30649 
Hydraulics 
Thermal response of a molten pool with STEFAN type 
boundary conditions (LMFBR), 6 :30649 
MERCAMINE 
See MEA 
MERCAPTOETHYLAMINE 
See MEA 
MERCURY 
Distribution 
Trace element geochemical zoning in the Roosevelt Hot 
Springs thermal area, Utah, 6 :30306 
Metabolism 
Effect of ethanol on the fate of mercury vapor inhaled by man, 
6 :31305 





MERCURY IODIDES 
Crystal Defects 


MERCURY IODIDES 
Crystal Defects 
Crystal perfection of Hglz studied by neutron and gamma-ray 
diffraction, 6 :31010 
MERISTEMS 
Biological Radiation Effects 
X-ray induced delays in cell progression and chromosomal 
aberrations production in Tradescantia clone 02 root 
meristems, 6 :31271 (DOE/EV/04733—T1) 
METABOLIC DISEASES 


Detection of atypical bile acids in disease states and their 
identification by gas chromatography-mass spectrometry- 
computer techniques, 6 :31235 

METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

Assessment of geothermal energy as a power source for US 

aluminum reduction plants, 6 :30342 
METAL VAPOR LASERS 
B 

Metal vapor lasers. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31093 
(PB—81-800583) 

METALS 


See also ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 


Eddy Current Testing 
Eddy current inspection tool (Patent application), 6 :31108 


Electrochemical properties of small clusters of metal atoms and 
their role in the surface-enhanced Raman scattering, 6 :30937 
(LBL—12955) 

Electroslag Welding 

Basic study of electroslag welding. Progress report, January 1, 

1979-December 31, 1979, 6 :30919 (DOE/ER/04799—1) 
Environmental Transport 

Transport and reaction of heavy metals in Alaskan fjord 
estuaries. Annual report, July 1, 1980-May 31, 1981, 6 :31222 
(DOE/EV/70001—60) 

Friction 
Sodium technology, 6 :30635 (DOE/SF/00824—T17) 
Intestinal Absorption 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Comprehensive progress report, January 1, 1979- 
July 31, 1981, 6 :31296 (DOE/EV/02792—T1) 

Metabolism 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Comprehensive progress report, January 1, 1979- 
July 31, 1981, 6 :31296 (DOE/EV/02792—T1) 

Polishing 
Optical polishing of metals, 6 :30954 (UCRL—86514) 
Precipitation 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
Reaction Kinetics 

Transport and reaction of heavy metals in Alaskan fjord 
estuaries. Annual report, July 1, 1980-May 31, 1981, 6 :31222 
(DOE/EV/70001—60) 

Standards 

Annual book of ASTM standards. Part 45. Nuclear standards, 

6 :30625 
Stress Analysis 

Application of endochronic theory in multi-dimensional stress 

states, 6 :30967 
METHANATION 
Catalysts 

Catalytic hydrogenation of carbon monoxide. The formation of 
C, hydrocarbons, 6 :30106 

Molecular metal clusters as catalysts, 6 :30109 

Chemical Reaction Kinetics 

Catalytic hydrogenation of carbon monoxide. The formation of 

C; hydrocarbons, 6 :30106 
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Reaction Intermediates 
Molecular metal clusters as catalysts, 6 :30109 
METHANE 
Auger Electron Spectroscopy 

Auger spectra of methyl cyanide and related compounds, 6 

31353 
Bibliographies 

Methane from waste. June 1970-June 1980 (citations from the 
Engineering Index Data Base). Report for June 1970-June 
1980, 6 :30098 (PB—81-855181) 

Biosynthesis 

Enhancement of methane production in the anaerobic digestion 
of municipal sewage sludge, 6 :30093 (DOE/CS/20300—1) 

Methane from waste. June 1970-June 1980 (citations from the 
Engineering Index Data Base). Report for June 1970-June 
1980, 6 :30098 (PB—81-855181) 

Chemical Reaction Yield 

Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981, 6 :29921 
(DOE/PC/30229—T1) 

Electron-Molecule Collisions 

Energy-deposition studies. Final report, 6 :31348 

(DOE/SF/00936—T 1) 
Molecular Crystals 

Defect studies of molecular and rare-gas crystals down to 50 

mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
Purification 

Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 

Separation Processes 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29820 
(DOE/ET/10325—T6) 

Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6 :29821 
(DOE/ET/10325—T8) 

Process for separating coal synthesized methane from 
unreacted intermediate and contaminant gases (Patent 
application), 6 :29875 

Synthesis 

Catalytic hydrogenation of carbon monoxide. The formation of 

C; hydrocarbons, 6 :30106 
METHANOL 
Physical Properties 

Effect of alternate fuels on the performance and economics of 

dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
Production 

Methanol from UCG for methanol-coai slurry transportation 

system, 6 :29907 (CONF-800716—) 
Supply and Demand 

Effect of alternate fuels on the performance and economics of 

dispersed fuel celis. Final report, 6 :30785 (EPRI-EM—1936) 
Synthesis 

Catalytic hydrogenation of carbon monoxide. The formation of 
C, hydrocarbons, 6 :30106 

Crystal and molecular structure of Cos(CO)sCO: a possible 
intermediate in the reduction of CO, 6 :30105 

Mechanistic study of catalytic methanol synthesis. Progress 
report, 6 :30104 (DOE/PC/30239—T2) 

METHYLBENZENE 
See TOLUENE 
MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 
Bilateral Agreements 

Status of DOE's international cooperative efforts in geothermal 

energy, 6 :30326 
MFTF DEVICES 
Control Systems 

Applications of intelligent-measurement systems in controlled- 

fusion research, 6 :31495 (UCRL—86087) 
Superconducting Magnets 
MFTF magnet cryogenics, 6 :31494 (UCRL—85580) 
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MHD CHANNELS 
Electric Arcs 

Characterization of open-cycle coal-fired MHD generators. 
14th/15th quarterly technical progress report, February 1- 
July 31, 1980, 6 :30774 (DOE/ET/10775—T1) 

Heat Transfer 

Technical support for open-cycle MHD program. Progress 

report, April-June 1980, 6 :30773 (ANL/MHD—80-10) 
MICELLAR SYSTEMS 
Phase Transformations 

Effect of temperature and counterion on the micelle formation 

process studied by positron annihilation techniques, 6 :31041 
MICHIGAN 
Electric Utilities 

Load management (What to do/what not to do; Michigan 

PSC), 6 :30756 (NP—22596) 
Magnetic Surveys 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Tawas City and Flint quadrangles, 
Michigan. Final report, 6 :29985 (GJBX—239-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Detroit quandrangle, Michigan. Final 
report, 6 :29984 (GJBX—238-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Racine and Grand Rapids quadrangles, 
Michigan, Wisconsin and Illinois. Final report, 6 :29983 
(GJBX—237-81) 

Radiometric Surveys 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Tawas City and Flint quadrangles, 
Michigan. Final report, 6 :29985 (GJBX—239-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Detroit quandrangle, Michigan. Final 
report, 6 :29984 (GJBX—238-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Racine and Grand Rapids quadrangles, 
Michigan, Wisconsin and Illinois. Final report, 6 :29983 
(GJBX—237-81) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also YEASTS 
Control 

Effect of biocides on algae and Igionnaires disease bacteria. 

Final technical report, 6 :31302 (DP-MS—81-63) 
Metabolism 

Pilot study on the isolation metabolism and adaptation of 
microorganisms to Santa Rosa Tar-Sand hydrocarbons: 
Phase I. Final report, January 1, 1980-March 31, 1981, 6 
:29939 (NP—1903561) 

MICROSPHERES 
Fabrication 
Method for producing small hollow spheres (Patent), 6 :30068 
Polarizability 

Polarizability of a small sphere including nonlocal effects, 6 

31435 
MIGRATION 
Computerized Simulation 
Computerized model to estimate current net migration rates by 
race, sex, and age, 6 :31227 (LBL—12917) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MIHAMA-2 REACTOR 
Steam Generators 
Field experiences of tube sheet crevice cleaning, 6 :30586 
(EPRI-WS—80-157) 
MILITARY EQUIPMENT 
See also ORDNANCE 
Energy Supplies 
Army energy plan, 6 :30701 (AD-A—091569) 
MILITARY FACILITIES 
Central Heating Plants 
Modern coal fired high temperature water (HTW) heat plant, 6 
:30887 (CONF-790346—) 


MINING EQUIPMENT 
Test Facilities 


Energy Conservation 
United States Air Force model base program: a DOE/DOD 
Energy Showcase Initiative for McClellan AFB, California, 
6 :30888 (CONF-790346—) 
Energy Consumption 
Army energy data analysis. Final report, 6 :30797 (AD-A— 
091723) 
Energy Supplies 
Army energy plan, 6 :30701 (AD-A—091569) 
Fuel Substitution 
United States Air Force model base program: a DOE/DOD 
Energy Showcase Initiative for McClellan AFB, California, 
6 :30888 (CONF-790346—) 
Geothermal Exploration 
Geothermal-resource verification for Air Force bases, 6 :30300 
(SAND—81-7123) 
Geothermal Resources 
Geothermal-resource verification for Air Force bases, 6 :30300 
(SAND—81-7123) 
Heating Systems 
Modern coal fired high temperature water (HTW) heat plant, 6 
:30887 (CONF-790346—) 
Photovoltaic Power Supplies 
Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1. For Mt. Laguna 
Radar Station Site, Mt. Laguna, CA, 6 :30162 (SAND—81- 
7090/1) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES 
Calcination 
Environmental control technology for coal cleaning wastes, 6 
:29898 (LA-UR—81-1904) 
Chemical Analysis 
Trace element characterization of coal wastes. Fourth annual 
progress report, October 1, 1978-September 30, 1979, 6 
:29887 (LA—8275-PR) 
Leaching 
Trace element characterization of coal wastes. Fourth annual 
progress report, October 1, 1978-September 30, 1979, 6 
:29887 (LA—8275-PR) 
Mineralogy 
Trace element characterization of coal wastes. Fourth annual 
progress report, October 1, 1978-September 30, 1979, 6 
:29887 (LA—8275-PR) 
Waste Processing 
Environmental control technology for coal cleaning wastes, 6 
:29898 (LA-UR—81-1904) 
Weathering 
Trace element characterization of coal wastes. Fourth annual 
progress report, October 1, 1978-September 30, 1979, 6 
:29887 (LA—8275-PR) 
MINERALS 


See also BAUXITE 
CLAYS 
GYPSUM 
ZEOLITES 


Radiation Effects 
Ceramic phases for immobilization of '*°I (Sodalite and 
boracite), 6 :30025 (DOE/ET/41900—9) 
Research Programs 
CANMET review 1978-1979, 6 :30691 
MINING EQUIPMENT 
See also BUCKET WHEEL EXCAVATORS 


Drawing levels standards and specifications handbook. Final 
report, 6 :31067 (DOE/ET/11268—T2) 
Specifications 
Drawing levels standards and specifications handbook. Final 
report, 6 :31067 (DOE/ET/11268—T2) 
Test Facilities 
Professional technical support services for the Mining 
Equipment Test Facility. First quarterly technical progress 
report, April 14-June 30, 1981, 6 :29903 (DOE/PC/42255— 
2) 





MINNESOTA 
Pumped Storage Power Plants 


MINNESOTA 
Pumped Storage Power Plants 
Feasibility of a small scale pumped storage demonstration 
project, Hibbing, Minnesota, 6 :30656 (DOE/TIC—1028678) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS SOLAR CELLS 
Fabrication 

Deposition, fabrication, and analysis of polycrystalline-silicon 
MIS solar cells. Quarterly technical progress report No. 3, 
July 1, 1979-September 30, 1979, 6 :30138 
(DOE/ET/23044—3) 

Performance 

Deposition, fabrication, and analysis of polycrystalline-silicon 
MIS solar cells. Quarterly technical progress report No. 3, 
July 1, 1979-September 30, 1979, 6 :30138 
(DOE/ET/23044—3) 

MISONIDAZOLE 
Biological Effects 

Misonidazole pretreatment enhances the cytotoxicity of 
antineoplastic agents (In vitro; bleomycin), 6 :31300 
(DOE/EV/04733—T1) 

Radiosensitivity Effects 

Radiosensitizing and cytotoxic properties of several 
hypoxiamediated drugs (Co; in vitro), 6 :31267 
(DOE/EV/04733—T1) 

S 

Misonidazole pretreatment enhances the cytotoxicity of 
antineoplastic agents (In vitro; bleomycin), 6 :31300 
(DOE/EV/04733—T1) 

MISSILES 
Blast Effects 

An analysis of the characteristics of Rayleigh waves produced 
by surface explosions. Final report, 5 July 1977-31 January 
1979, 6 :31178 (AD-A—091806) 

Impact Shock 

On-board data recorder for hard-target weapons, 6 :31154 

(UCRL—85730-Rev.1) 
Seismic Effects 

An analysis of the characteristics of Rayleigh waves produced 
by surface explosions. Final report, 5 July 1977-31 January 
1979, 6 :31178 (AD-A—091806) 

MITOTIC DELAY 
Radioinduction 

X-ray induced delays in cell progression and chromosomal 
aberrations production in Tradescantia clone 02 root 
meristems, 6 :31271 (DOE/EV/04733—T1) 

MIXED OXIDE FUELS 
Quantitative Chemical Analysis 
Quantitative spark-source analysis of UO2-PuOz for rare earths 
and tantalum, tungsten, 6 :31034 (HEDL—6798) 
MOBILE HOMES 
Air Infiltration 
Wintertime infiltration rates in mobile homes, 6 :30839 
Energy Consumption 

Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T 14) 

Fuel Consumption ' 

National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
30850 (DOE/EIA/10085—T 1(Pt.4)) 

National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T1(Pt.5)) 

Geothermal Space Heating 

Geothermal heating for Caliente, Nevada, 6 :30388 

(DOE/SF/01975—T1) 
Geothermal Water Heating 

Geothermal heating for Caliente, Nevada, 6 :30388 

(DOE/SF/01975—T1) 
Inventories 

Development of a demonstration program for retrofit of 
ECRR measures on existing dwelling units (Renter- 
occupied), 6 :30808 (DOE/CS/20205—T14) 
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Shading 
Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6 :30218 (CONF-810832—5) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MOLASSES 
Fermentation 
Hawaii ethanol from molasses project. Report on plant 
inspections, 6 :30103 (DOE/ET/23141—T3) 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR BEAMS 
Optical Pumping 
Application of laser spectroscopy to collisional studies, 6 
:31337 (AD-A—090856) 
MOLECULAR CRYSTALS 
Lattice Parameters 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
X-Ray Diffraction 
Defect studies of molecular and rare-gas crystals down to 50 
mK and up to 150 MPa, 6 :31000 (DOE/ER/01198—135) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 
Chemical Reaction Kinetics 
Unified semiclassical perturbation and infinite order sudden 
approximation, with application to the reaction path 
Hamiltonian model, 6 :31356 
Semiclassical Approximation 
Unified semiclassical perturbation and infinite order sudden 
approximation, with application to the reaction path 
Hamiltonian model, 6 :31356 
Sudden Approximation 
Unified semiclassical perturbation and infinite order sudden 
approximation, with application to the reaction path 
Hamiltonian model, 6 :31356 
MOLECULES 
See also POLYATOMIC MOLECULES 
Dissociation 
Floquet theory and complex quasivibrational energy formalism 
for intense field molecular photodissociation, 6 :31355 
Electronic Structure 
Full-potential self-consistent linearized-augmented-plane-wave 
method for calculating the electronic structure of molecules 
and surfaces: O2 molecule, 6 :31431 
Photoionization 
Recent developments in complex scaling, 6 :31352 (UCRL— 
85304) 
Photolysis 
Floquet theory and complex quasivibrational energy formalism 
for intense field molecular photodissociation, 6 :31355 
MOLTEN CARBONATE FUEL CELLS 
Design 
Development of molten-carbonate fuel cells for power 
generation. Six-months progress report, August 15, 1977- 
February 15, 1978, 6 :30782 (DOE/ET/11319—T3) 
Electrodes 
Development of molten-carbonate fuel cells for power 
generation. Six-months progress report, August 15, 1977- 
February 15, 1978, 6 :30782 (DOE/ET/11319—T3) 
Mathematical Models 
Performance mode! for molten-carbonate fuel cells. Quarterly 
report, 5 January-5 April 1979, 6 :30783 (DOE/ET/11322— 
T4) 
Matrix Materials 
Development of molten-carbonate fuel cells for power 
generation. Six-months progress report, August 15, 1977- 
February 15, 1978, 6 :30782 (DOE/ET/11319—T3) 
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MOLYBDENUM 
Diffusion 

Microstructural analysis of Kovar/molybdenum and 
copper/molybdenum interdiffusion (1000-1300°C), 6 :30938 
(MLM—2848(OP)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
MOLYBDENUM ALLOYS 
Corrosion Resistance 

Corrosion of 9 chrome | moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Films 

Corrosion of 9 chrome | moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Physical Radiation Effects 

Radiation effects on molybdenum alloys bombarded by 

electrons in a high-voltage electron microscope, 6 :30974 
Swelling 

Radiation effects on molybdenum alloys bombarded by 

electrons in a high-voltage electron microscope, 6 :30974 
MOLYBDENUM CARBIDES 
Physical Radiation Effects 

Radiation effects on molybdenum alloys bombarded by 

electrons in a high-voltage electron microscope, 6 :30974 
Swelling 

Radiation effects on molybdenum alloys bombarded by 

electrons in a high-voltage electron microscope, 6 :30974 
MOLYBDENUM COMPOUNDS 
Vibrational States 

Polarized electronic absorption spectra for dimolybdenum(II) 

tetraacetate, 6 :31044 
MOLYBDENUM OXIDES 
Catalytic Effects 

Catalysts for upgrading coal-derived liquids. Quarterly report, 

April 1-June 30, 1981, 6 :29829 (DOE/ET/14876—T4) 
MONAZITES 
Liquid Column Chromatography 

Preparative separation of lanthanoids by high-pressure liquid 

chromatography (HPLC), 6 :31031 


MONEL 400 
Fatigue 
Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 
Stress Corrosion 
Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 
Wear 
Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 
MONITORS 
See also WATER POLLUTION MONITORS 


Development of alkali and trace heavy metal monitors for coal 
conversion process streams, 6 :30527 (DOE/MC/08333— 
167) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 
Behavior 
Tissue interaction with nonionizing electromagnetic fields. 
Final report, 6 :31308 (DOE/ET/29078—T1) 
MONTANA 
Gas Utilities 
Trends and issues in retail rate design: the Montana experience 
or the Montana Power Company experience, 6 :29953 
MORTALITY 
Calculation Methods 
Collaborative studies at RERF, 6 :31260 (DOE/EV/04733— 
Tl) 
MOS TRANSISTORS 
Radiation Hardening 
Effect of gate oxide thickness on the radiation hardness of 
silicon-gate CMOS, 6 :31137 (SAND—81-1680C) 
MOTION DETECTION SYSTEMS 
Performance 
Target assessment performance with 5” and 9” television 
monitors, 6 :30062 (SAND—81-1242) 
MOUNTAINS 
Temperature Distribution 
Velocity and temperature oscillations in drainage winds, 6 
30465 
Wind 
Velocity and temperature oscillations in drainage winds, 6 
:30465 
MUCOPOLYSACCHARIDES 
Recovery of uranium from sea water by chelation on chitosan, 
6 :30012 (GJBX—212-81) 
Sorptive Properties 
Mechanisms of chelation of heavy metals by chitosan, 6 :31024 
(GJBX—212-81) 
MUF 
See MATERIAL UNACCOUNTED FOR 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIWIRE PROPORTIONAL CHAMBERS 
Data Processing 
EMI coordinate fitting, 6 :31124 (UH—511-203-75) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Waste Management 
Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 2. Site selection and analysis, 
6 :30094 (DOE/CS/20549—T1) 
MUNITIONS 
See ORDNANCE 
MUON DETECTION 
Multiwire Proportional Chambers 
EMI coordinate fitting, 6 :31124 (UH—S511-203-75) 
MUTAGENESIS 
Comparative Evaluations 
Whole-mammal mutagenicity tests: Evaluation of five methods, 
6 :31291 
MX DEVICES 
See MFTF DEVICES 





MYOCARDIUM 
Scin' 
Radioiodinated fatty acids for myocardial imaging: effects of 
chain length, 6 :31246 


NAPHTHA 
Chemical Composition 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
NAPHTHALENE 
Chemical Reaction Yield 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems, 6 :29768 (BNL—29825) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN 
Reviews 
Congress and national energy policy: assessing the 
policymaking process (Book chapter), 6 :30711 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Prices 
Incremental pricing, 6 :29951 
Natural gas rate design in Wisconsin, 6 :29952 
Standby or supplemental rates, 6 :29954 
Trends and issues in retail rate design: the Montana experience 
or the Montana Power Company experience, 6 :29953 
Retail Prices 
Natural gas-retail, 6 :29950 
Supply and Demand 
Effect of alternate fuels on the performance and economics of 
dispersed fuel cells. Final report, 6 :30785 (EPRI-EM—1936) 
NATURAL GAS DEPOSITS 
Hydraulic Fracturing 
Deep-down energy quest, 6 :29937 
NATURAL GAS INDUSTRY 
Financial Data 
Performance profiles of major energy producers 1979, 6 :29946 
(DOE/EIA—0206-79) 
NATURAL GAS WELLS 
Hydraulic Fracturing 
LLNL gas-stimulation program. Semiannval progress report, 
April-September 1980, 6 :29957 (UCRL—50036-80-2) 
NEBRASKA 
Geothermal Gradients 
Preliminary report on the geothermal resource potential of 
Nebraska, 6 :30304 
Geothermal Resources 
Preliminary report on the geothermal resource potential of 
Nebraska, 6 :30304 
Heat Flow 
Preliminary report on the geothermal resource potential of 
Nebraska, 6 :30304 
NEODYMIUM 
Crystal-Phase Transformations 
New evidence on the magnetic structure of Nd, 6 :30926 
ies 
New evidence on the magnetic structure of Nd, 6 :30926 
NEODYMIUM LASERS 
Cooling Systems 
Cooling systems studies for neodymium doped glass and YAG 
lasers. Final technical report Jan-Dec 69, 6 :31084 (AD— 
871960) 


Research studies on short optical pulse generation for the laser 


fusion program. Final report, 11 January 1976-11 March 
1977, 6 :31470 (DOE/DP/70104—T1) 
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NEODYMIUM OXIDES 
Phase Studies 
Subsolidus phase relations in the systems CeO2-RE2O3; (RE2Os 
= C-type rare earth sesquioxide), 6 :30983 
NEON 
Atom-Atom Collisions 
Molecular beam studies of low energy reactions. Annual 
summary report, 6 :31341 (AD-A—091611) 
Equations of State 
Electron band theory and high pressure equation of state, 6 
31429 (UCRL—86485) 
Ion-Atom Collisions 
Coincidence measurements of electron capture and ionization 
in low-energy Ar/sup +q/+(He, Ne, Ar, Xe) collisions, 6 
31359 
NEOPLASMS 


See also LEUKEMIA 
MELANOMAS 


Diagnosis 
Mammography at reduced doses: present performance and 
future possibilities, 6 :31287 
NERVE CELLS 
Biological Functions 
Tissue interaction with nonionizing electromagnetic fields. 
Final report, 6 :31308 (DOE/ET/29078—T1) 
NEURONS 
See NERVE CELLS 
NEUROSPORA 
Genetic Variability 
Differential gene expression in Neurospora crassa cell types: 
heterogeneity and amplification of rRNA genes. Progress 
report, July 1980-June 30, 1981, 6 :31240 (DOE/EV/04182— 


Tl) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Coatings 
Process evaluation and characterization of TiC coating on 
graphite for Doublet III limiters and neutral beam armor, 6 
331475 (GA-A—16430) 
NEUTRINO-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
Evidence for large-x corrections in quantum chromodynamics, 
6 :31396 
NEUTRINOS 
Mass 
Pattern of neutrino mixing in grand unified theories, 6 :31389 
(DOE/ER/01545—309) 
Mixing Ratio 
Pattern of neutrino mixing in grand unified theories, 6 :31389 
(DOE/ER/01545—309) 
NEUTRON DETECTORS 
Calibration 
Analytical techniques to reduce the number of physical 
standards needed for neutron coincidence counters, 6 :30059 
(LA—8509-MS) 
NEUTRON REACTIONS 
Cross Sections 
New RAFFLE cross-section libraries incorporating Version V 
materials, 6 :31406 (EGG-PHYS—5469) 
Mean Free Path 
Is the concept of a mean free path relevant to nucleons in 
nuclei, 6 :31415 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Power Supplies 
Upgrading the intense neutron source high voltage power 
supply, 6 :30075 (SAND—81-1665) 
Rabbit Tubes 
Pneumatic sample-transfer system for use with the Lawrence 
Livermore National Laboratory rotating target neutron 
source (RTNS-I), 6 :30076 (UCID—19161) 
Stress Analysis 
Photoelastic stress and fracture analysis of two neutron tube 
designs. Final report, 6 :30072 (AD-A—090945) 
Tritium Target 
Stress calculations for RTNS-iI 50-cm targets (Rotating target 
neutron source), 6 :31123 (UCRL—53148) 
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NEUTRON THERAPY 
Neutron Sources 
Proposal of a novel high intense neutron source for radiation 
therapy, 6 :30073 
NEVADA 
See also STEAMBOAT SPRINGS 
Electromagnetic Surveys 
Airborne electromagnetic surveys as a reconnaissance 
technique for geothermal exploration, 6 :30303 
Geologic Models 
Model for a deep conduit to the Beowawe geothermal system, 
Eureka and Lander Counties, Nevada, 6 :30294 
Geology 
Geothermal exploration at the Tuscarora prospect in Elko 
County, Nevada, 6 :30314 
Summary of the geology and geophysics of the San Emidio 
KGRA, Washoe County, Nevada, 6 :30313 
Geothermal Exploration 
Fallon Geothermal Exploration Project, Naval Air Station, 
Fallon, Nevada. Interim report FY 79, 6 :30284 (AD-A— 
091786) 
Geothermal Gradients 
Summary of the geology and geophysics of the San Emidio 
KGRA, Washoe County, Nevada, 6 :30313 
Geothermal Resources 
Fallon Geothermal Exploration Project, Naval Air Station, 
Fallon, Nevada. Interim report FY 79, 6 :30284 (AD-A— 
091786) 
Geothermal Systems 
Model for a deep conduit to the Beowawe geothermal system, 
Eureka and Lander Counties, Nevada, 6 :30294 
Gravity Surveys 
Geothermal exploration at the Tuscarora prospect in Elko 
County, Nevada, 6 :30314 
Summary of the geology and geophysics of the San Emidio 
KGRA, Washoe County, Nevada, 6 :30313 
Heat Flow 
Geothermal exploration at the Tuscarora prospect in Elko 
County, Nevada, 6 :30314 
Magnetic Surveys 
Geothermal exploration at the Tuscarora prospect in Elko 
County, Nevada, 6 :30314 
Resistivity Logging 
Summary of the geology and geophysics of the San Emidio 
KGRA, Washce County, Nevada, 6 :30313 
Seismic Surveys 
Geothermal exploration at the Tuscarora prospect in Elko 
County, Nevada, 6 :30314 
NEVADA TEST SITE 
Ground Motion 
Investigation of resonant signals recorded at well J-11, Nevada 
Test Site, 6 :30043 (SAND—81-1323) 
Test Facilities 
Fiber optic quality assurance at the Nevada Test Site, 6 :31179 
(LA-UR—81-2137) 
NEW GUINEA 
See PAPUA NEW GUINEA 
NEW MEXICO 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 
Geology 
Effects of clay-seam behavior on WIPP repository design, 6 
:30042 (SAND—81-0768) 
Geothermal Gradients 
Preliminary evaluation of geothermal potential of San Juan 
Basin, New Mexico, using bottom hole temperatures from oil 
and gas wells, 6 :30302 
Geothermal Resources 
Preliminary evaluation of geothermal potential of San Juan 
Basin, New Mexico, using bottom hole temperatures from cil 
and gas wells, 6 :30302 
Radioactive Waste Disposal 
Effects of clay-seam behavior on WIPP repository design, 6 
:30042 (SAND—81-0768) 


Emission Spectroscopy 


Seismicity 

Seismicity of north-central New Mexico with particular 
reference to the Cerrillos Earthquake of May 28, 1918, 6 
31316 

NEW YORK 

Power and the environment: a case study of the siting of 765- 

kilovoit transmission line (Book chapter), 6 :30551 
Electric Utilities 

Load management (Approaches and regulatory goals; New 

York PSC), 6 :30757 (NP—22596) 
Energy Policy 

New York State energy master plan and long-range electric 
and gas report. Volume 1. Executive summary. Final report, 
6 :30708 (PB—81-118028) 

New York State energy master plan and long-range electric 
and gas report. Volume 2. Appendices. Final report, 6 :30709 
(PB—81-118036) 

New York State energy master plan and long-range electric 
and gas report. Volume 3. Final report, 6 :30710 (PB—81- 
118044) 

Geophysical Surveys 

Digitization, correction, and standardization of geophysical 
logs from deep boreholes of Central New York State. Final 
technical report, 6 :31311 (DOE/ET/46604—T1) 

Geothermal Gradients 

Correlation of silica heat flow and temperature gradients, 

central and western New York, 6 :30311 
Heat Flow 

Correlation of silica heat flow and temperature gradients, 

central and western New York, 6 :30311 
NEW ZEALAND 
Bilateral Agreements 

Status of DOE's international cooperative efforts in geothermal 

energy, 6 :30326 
Geothermal Exploration 

New Zealand geothermal investigations: drilling into the 

eighties, 6 :30351 (SAND—81-0036C) 
Geothermal Wells 

New Zealand geothermal investigations: drilling into the 

eighties, 6 :30351 (SAND—81-0036C) 
NICARAGUA 
Geochemical Surveys 

Geochemistry at Momotombo, Nicaragua: one aspect in a 

geothermal field case history, 6 :30310 
Geophysical Surveys 

Geophysical investigations at Momotombo, Nicaragua, 6 

:30320 
Geothermal Fields 
Geophysical investigations at Momotombo, Nicaragua, 6 
:30320 
NICKEL 
Bonding 
Photoelectron spectroscopy of solids, 6 :30971 
Crystal Structure 

Electronic structure and local atomic configurations of flat and 
stepped (111) surfaces of Ni and Cu, 6 :30961 

Photoelectron spectroscopy of solids, 6 :30971 

Electronic Structure 

Electronic structure and local atomic configurations of flat and 
stepped (111) surfaces of Ni and Cu, 6 :30961 

Photoelectron spectroscopy of solids, 6 :30971 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 





Emission Spectroscopy 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
F 

Neutron diffraction analysis of a compositionally modulated 

alloy of nickel-copper, 6 :30970 
Heat Treatments 

Low mn alloy steel for cryogenic service and method of 

preparation (Patent), 6 :30965 
Mechanical Properties 

Role of the microstructural components in a three-step heat 

cycled, low carbon Fe-6Ni alloy, 6 :30936 (LBL—12903) 
Microstructure 

Role of the microstructural components in a three-step heat 

cycled, low carbon Fe-6Ni alloy, 6 :30936 (LBL—12903) 
Physical Radiation Effects 

HEDL contribution to DAFS HFIR irradiation of 
representative path B alloys (Precipitation-strengthened Fe— 
Ni—Cr), 6 :30976 (HEDL—6851) 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 
and ion irradiation, 6 :30914 (CONF-810831—9) 

Response of metallic glasses Feso NisoPisBe and FesoBzo to 
irradiation with 800-MeV protons, 6 :30933 (LA-UR—81- 
2266) 

Precipitation Hardening 

Particle-size-distribution effects in precipitation hardening. 
Third annual progress report, February 1, 1971-December 
31, 1971, 6 :30950 (UCLA-ENG—7214) 

Swelling 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 

and ion irradiation, 6 :30914 (CONF-810831—9) 
X-Ray Emission Analysis 
Influence of specimen thickness in quantit< tive electron energy 
loss spectroscopy, 6 :31033 
NICKEL BASE ALLOYS 
See also MONEL 400 
Aging 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—5783) 
Ion Implantation 

Amorphous NboNigo produced by Ni* ion implantation, 6 

:30928 
Physical Radiation Effects 

Amorphous NbaoNieo produced by Ni* ion implantation, 6 

:30928 
Tensile Properties 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—5783) 
NICKEL COMPOUNDS 
Metabolism 

Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1980-November 30, 1981, 6 :31297 
(DOE/EV/03140—T2) 

Toxicity 
— - ~~ ae and anticarcinogenicity of metal compounds, 6 
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Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1980-November 30, 1981, 6 :31297 
(DOE/EV/03140—T2) 

NICKEL OXIDES 
Catalytic Effects 

Catalysts for upgrading coal-derived liquids. Quarterly report, 

April 1-June 30, 1981, 6 :29829 (DOE/ET/14876—T4) 
NIOBIUM 
Elasticity 

Ultrasonic attenuation and velocity studies in the a-a’ solid 
solution phases of the Nb-H system, 6 :30977 
(DOE/ER/01198—1357) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
Phase Studies 

Ultrasonic attenuation and velocity studies in the a-a’ solid 
solution phases of the Nb-H system, 6 :30977 
(DOE/ER/01198—1357) 

NIOBIUM ALLOYS 
Aging 
Thermal aging behavior of ERNiCr-3 alloy (weld and base 
metal), 6 :30939 (ORNL—5783) 
Fermi Level 
Effect of pressure on the Fermi surface of NbsSb, 6 :30962 
Ion Implantation 

Amorphous NbsoNiso produced by Ni* ion implantation, 6 

:30928 
Physical Radiation Effects 

Amorphous NboNigo produced by Ni* ion implantation, 6 

:30928 
Tensile Properties 

Thermal aging behavior of ERNiCr-3 alloy (weld and base 

metal), 6 :30939 (ORNL—5783) 
NIOBIUM HYDRIDES 
Elasticity 

Ultrasonic attenuation and velocity studies in the a-a’ solid 
solution phases of the Nb-H system, 6 :30977 
(DOE/ER/01198—1357) 

Phase Studies 

Ultrasonic attenuation and velocity studies in the a-a’ solid 
solution phases of the Nb-H system, 6 :30977 
(DOE/ER/01198— 1357) 

NITRIC OXIDE 
Photon-Molecule Collisions 

Energy-deposition studies. Final report, 6 :31348 

(DOE/SF/00936—T 1) 
NITRO COMPOUNDS 
Melting Points 

Synthesis of nitramines. Final report, 6 :31047 

(DOE/SF/00115—TS8) 
Purification 

Synthesis of nitramines. Final report, 6 :31047 

(DOE/SF/00115—T8) 
Synthesis 

Synthesis of nitramines. Final report, 6 :31047 

(DOE/SF/00115—T8) 
NITROCELLULOSE 
Molecular Weight 

Degradation of the molecular weight and nitrate ester content 
of cellulose nitrate on thermal aging, 6 :31153 (UCRL— 
53163) 

Thermal Degradation 

Degradation of the molecular weight and nitrate ester content 
of cellulose nitrate on thermal aging, 6 :31153 (UCRL— 
53163) 

NITROGEN 
Auger Electron Spectroscopy 

Auger spectra of methyl cyanide and related compounds, 6 

:31353 
Quantitative Chemical Analysis 

Synthesis of nitramines. Final report, 6 :31047 

(DOE/SF/00115—TS8) 
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NITROGEN 16 
Energy Levels 
Recoil distance measurements of litetimes of levels in 7! °F 
and '*N, 6 :31414 (DOE/ER/10335—3) 
NITROGEN DIOXIDE 
Monitoring 
Data summary: TVA ambient air quality monitoring system 
calendar year 1980, 6 :31194 (TVA/ONR/ARP—81/9) 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Control 
Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 
Denitrification of combustion gases (Patent application), 6 
331120 
Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 
Chemical Reaction Yield 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Final report, 6 :29915 
(DOE/ET/10686—T 1) 
Chemical Reactions 
Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6 :29890 (ARI-RP—66) 
Decomposition 
Design and cost estimate for the SRL integrated hot off gas 
facility using selective adsorption, 6 :30039 (SAI—509991R) 
Emission 
Emissions of oxides of nitrogen from boilers fired with wood 
and bark residue fuels, 6 :30110 
Removal 
Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows, 6 :29890 (ARI-RP—66) 
NITROGEN SULFIDES 
See SULFUR NITRIDES 
2-NITROINIDAZOLE 
See MISONIDAZOLE 
NOBLE GASES 
See RARE GASES 
NONLINEAR PROBLEMS 
Equations 
Initial value problems for the Carleman equation, 6 :31440 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONMETALS 


See also PHOSPHORUS 
RARE GASES 
SULFUR 


Phase Transformations 
Generalization of internal centrifugal zone growth of metal- 
ceramic composites and kinetics, morphology and 
thermodynamics of the solid-liquid transition of non-metals. 
Final report, December 1, 1973-May 31, 1981, 6 :30989 
(DOE/ER/02407—9) 
Thermodynamics 
Generalization of internal centrifugal zone growth of metal- 
ceramic composites and kinetics, morphology and 
thermodynamics of the solid-liquid transition of non-metals. 
Final report, December 1, 1973-May 31, 1981, 6 :30989 
(DOE/ER/02407—9) 
NON-PROLIFERATION POLICY 
Internationa! Cooperation 
Plutonium connection: energy and arms, 6 :30693 
NORTH CAROLINA 
Geochemical Surveys 
Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 
Peat 
Peat deposits of Croatan Forest Craven, Jones, and Carteret 
Counties, North Carolina, 6 :29900 (DOE/ET/14693—T2) 


NORTH DAKOTA 
Advisory Committees 
Gaining agreement on the charter of an Energy Development 
Board in Mercer County, North Dakota, 6 :30676 
(DOE/CS/71030—T1) 
Energy Source Development 
Gaining agreement on the charter of an Energy Development 
Board in Mercer County, North Dakota, 6 :30676 
(DOE/CS/71030—T1) 
Providing technical assistance to the Energy Development 
Board of Mercer County, 6 :30675 (DOE/CS/70038--T2) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Beam Transport 
Beam propagation in the frequency-converted subsystems of 
Nova and Novette, 6 :31492 (UCID—19086) 
NSLS 
Research Programs 
construction and maintenance of SUNY facilities at the 
National Synchrotron Light Source. Progress report, 1 
October 1980-30 September 1981, 6 :31126 
(DOE/ER/10759—1) 
NUCLEAR DATA COLLECTIONS 
New RAFFLE cross-section libraries incorporating Version V 
materials, 6 :31406 (EGG-PHYS—5469) 
NUCLEAR EXPLOSION DETECTION 
Missile detonation locator, 6 :31161 (AD—341060) 
Seismic Detection 
Seismic discrimination. Semiannual technical sumMary report 1 
Oct 1979-31 Mar 1980, 6 :31181 (AD-A—091107) 
NUCLEAR EXPLOSIONS 
Bubbles 
Bubble phenomena, 6 :31065 (AD—338012) 
Detonations 
Missile detonation locator, 6 :31161 (AD—341060) 
Spalling of the Earth’s surface by underground nuclear 
explosions, 6 :31180 (DOE/SF/00115—T7) 
Electromagnetic Pulses 
A near-surface burst EMP driver package for prompt gamma- 
induced sources. Technical report, 6 :31177 (AD-A—091509) 
Experimental Data 
Spalling of the Earth’s surface by underground nuclear 
explosions, 6 :31180 (DOE/SF/00115—T7) 
Pressure Measurement 
Air pressures from a deep underwater burst, 6 :31158 (AD— 
338541) 
Underwater free-field pressures to just beyond target locations, 
6 :31157 (AD—338339) 
Rayleigh Waves 
An analysis of the characteristics of Rayleigh waves produced 
by surface explosions. Final report, 5 July 1977-31 January 
1979, 6 :31178 (AD-A—091806) 
Shock Waves 
Air-blast phenomena as affected by terrain, 6 :31156 (AD— 
337904) 
Depth, trim, heading, and flooding of Wigwam targets, 6 
:31172 (AD—361920) 
Effects of atomic explosions on the ionosphere, 6 :31330 
(AD—363391) 
Effects of nuclear explosions on fighter aircraft components, 6 
331173 (AD—362112) 
Hull response and shock motion-background, instrumentation, 
and test results, 6 :31169 (AD—361915) 
In-flight structural response of the model A4D-1 aircraft to a 
nuclear explosion, 6 :31162 (AD—355562) 

In-flight structural response of an HSS-1 helicopter to a 
nuclear detonation. Final report, 6 :31164 (AD—360873) 
Lethal range of Wigwam targets based on hull response and 
applied pressure measurements, 6 :31170 (AD—361916) 

Mine-field clearance by nuclear weapons, 6 :31163 (AD— 
358121) 

Response of SQUAW targets from high-speed motion pictures 
of interior, 6 :31167 (AD—361913) 

Shock motion of YFNB targets, 6 :31064 (AD—338005) 

Structural response and gas dynamics of an airship exposed to 
a nuclear detonation. Final report, 6 :31165 (AD—360874) 





Vibration characteristics of certain items on SQUAW-29, 
YFNB-29, and PAPOOSE C, 6 :31168 (AD—361914) 
Simulation 
Investigation of a high explosive technique for simulation of 
local fallout from shallow-buried bursts. Final report 1 Mar 
1978-31 Jul 1979, 6 :31147 (AD-A—091371) 
Two-dimensional FCT model of low-altitude nuclear effects. 
Annual report 1 Jun 79-1 Jun 80, 6 :31176 (AD-A—091505) 
Thermal Radiation 
Basic thermal-radiation measurements. Final report, 6 :31159 
(AD—339905) 
In-flight structural response of the model A4D-1 aircraft to a 
nuclear explosion, 6 :31162 (AD—355562) 
In-flight structural response of an HSS-1 helicopter to a 
nuclear detonation. Final report, 6 :31164 (AD—360873) 
Thermoelastic response of an aluminum box beam, 6 :31160 
(AD—341059) 
NUCLEAR EXPLOSIVES 
Detonations 
Timing and firing, 6 :31166 (AD—361831) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FUEL REPROCESSING PLANTS 
Safety 
General safety assessment document for PNL-managed 
nonreactor nuclear facilities, 6 :31276 (PNL—3280) 
NUCLEAR FUELS 


See also FUEL SLURRIES 
SPENT FUELS 


Air Pollution 
Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR—1736) 
Quantitative Chemical Analysis 
Automated controlled-potential coulometer for plutonium 
determination, 6 :31139 (LA—8653) 
NUCLEAR INDUSTRY 
Financial Data 
Performance profiles of major energy producers 1979, 6 :29946 
(DOE/EIA—0206-79) 
NUCLEAR MATERIALS DIVERSION 
Details of criminological investigations of large-valued thefts 
related to nuclear materials (diversion safeguards program), 
6 :30061 (PB—81-122855) 
NUCLEAR MATERIALS MANAGEMENT 
Dynamic materials control development and demonstration 
program, 6 :30063 
Accounting 
Development and demonstration of near-real-time accounting 
systems for reprocessing plants, 6 :30060 (LA-UR—81-2159) 
Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 
Inspections: a cost-effective approach, 6 :30056 (AGNS— 
35900-CONF- 129) 
Inspection 
Inspections: a cost-effective approach, 6 :30056 (AGNS— 
35900-CONF- 129) 
Inventories 
Semi-annual report on strategic special nuclear material 
inventory differences, 6 :30057 (DOE/DP—0001-8) 
Material Unaccounted For 
Semi-annual report on strategic special nuclear material 
inventory differences, 6 :30057 (DOE/DP—0001-8) 
NUCLEAR MATTER 
Mean Free Path 
Is the concept of a mean free path relevant to nucleons in 
nuclei, 6 :31415 
NUCLEAR MEDICINE 
See also RADIOISOTOPE SCANNING 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
Research Programs 
Research and development program, fiscal year 1964, 6 :31248 
(DOE/SF/00012—T13) 
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NUCLEAR PHYSICS 
Research Programs 
Experimental nuclear physics. Progress report, September 
1980-June 1981, 6 :31404 (DOE/ER/05034—4) 
Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1980-September 30, 1981 (Lead abstract), 
6 :31259 (DOE/EV/04733—T1) 
Research in nuclear physics. Progress report, August 1, 1980- 
July 31, 1981, 6 :31405 (DOE/ER/10335—3) 
NUCLEAR POWER PLANTS 
Design 
LMFBR conceptual design study balance of plant design, 6 
30611 
Environmental Impacts 
Energy-environmental trade-offs in the courts: nuclear and 
fossil fuels (Book chapter), 6 :30685 
Equipment Protection Devices 
Seismic relay testing, 6 :30647 
Lawsuits 
Energy-environmental trade-offs in the courts: nuclear and 
fossil fuels (Book chapter), 6 :30685 
Pipes 
Double summation procedure for the combination of seismic 
responses of multiply-excited piping systems, 6 :30623 
Radiation Monitoring 
Aerial radiological survey of the North Anna power station 
and surrounding area, Mineral, Virginia, 6 :31202 (EGG— 
1183-1791) 
Relays 
Seismic relay testing, 6 :30647 
NUCLEAR REACTIONS 


See also HADRON REACTIONS 
PHOTONUCLEAR REACTIONS 


Nuclear Data Collections 
Nuclear data sheets, 6 :31407 
NUCLEAR STRUCTURE 
Shell Models 
Shell-model calculations in the A = 5 system, 6 :31410 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Non-Proliferation Policy 
Plutonium connection: energy and arms, 6 :30693 
Radiation Effects 
Effects on materials exposed to a nuclear detonation, 6 :31175 
(AD—369966) 
Temperature Effects 
Effects on materials exposed to a nuclear detonation, 6 :31175 
(AD—369966) 
NUCLEATION 
Kinetics 
Study of gypsum crystal nucleation and growth rates in 
simulated flue gas desulfurization liquors. Final report, 6 
:29896 (EPRI-CS—1885) 
NUCLEI 
See also LIGHT NUCLEI 
P Invariance 
Parity violation in nuclei, 6 :31385 (CONF-8006136—2) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


S Matrix 
Comment on S-matrix parameterizations in NN-scattering, 6 
:31380 (LA—8879-MS) 
NUTRIENTS 
Mathematical Models 
Sensitivity analysis of a mathematical model of phytoplankton 
growth and nutrient distribution in the Pacific Ocean off the 
northwestern US coast, 6 :31228 
NUTS (SEEDS) 
See SEEDS 
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NYLON 
Ww 
Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAKS 
Energy Consumption 
Seasonal changes in energy allocation by white oak (Quercus 
alba), 6 :31257 

OATS 

Calorific Value 

Energy production from straw. Final report, 6 :30885 
OBESITY 
See METABOLIC DISEASES 

OCEAN THERMAL ENERGY CONVERSION 

Reviews 

Solar Technology Assessment Project. Volume VII. A review 
of OTEC, 6 :30213 (DOE/CS/30278—T6) 

Technology Assessment 

Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 

Solar Technology Assessment Project. Volume VII. A review 
of OTEC, 6 :30213 (DOE/CS/30278—T6) 

OCEAN THERMAL POWER PLANTS 
Environmental Impacts 

Bibliography of marine turtles in the Gulf of Mexico and 
Caribbean Sea, 6 :30214 (LBL—i2901) 

List of fish at a proposed OTEC site off Kahe Point, Hawaii 
derived from commercial fish records, 1959-1978, 6 :30215 
(LBL—12947) 

Plume survey OTEC-1 mixed-water discharge, April 11-12, 
1981, 6 :30216 (LBL—12951) 

OCEANIC CRUST 
Rock-Fluid Interactions 

Modelling seawater-basalt interactions in a flow-through 
system with a temperature gradient, 6 :31320 (CONF- 
800718—) 

OCEANS 
See SEAS 
OCONEE-2 REACTOR 
Steam Generators 

Flow-induced vibration analysis of Oconee-2B OTSG tubes. 

Final report, 6 :30563 (EPRI-NP—1888) 
OCTANE 
Radiation Effects 

Investigation of anomalous radiation-induced electron pulses in 
organic liquids. Final report, 6 :31055 (DOE/SF/00115— 
T10) 

OFFICE BUILDINGS 


Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 
Energy Efficiency 
Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 
Passive Solar Cooling Systems 
Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6 :30218 (CONF-810832—5) 
Passive Solar Heating Systems 
Passive cooling and heating program at Oak Ridge National 
Laboratory for FY-1981, 6 :30218 (CONF-810832—5) 
Solar Air Conditioning 
Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 
Solar Space Heating 
A solar heating plant in Studsvik: design and first-year 
operational performance, 6 :30237 (PB—81-114480) 
Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 


Operation and maintenance of the Sol-Dance Building solar 
system. Final report, 6 :30229 (DOE/CS/32128—T2) 
Solar Water Heating 
Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 
Operation and maintenance of the Sol-Dance Building solar 
system. Final report, 6 :30229 (DOE/CS/32128—T2) 
OIL BURNERS 
Thermal Efficiency 
Draft program of research and development on energy 
conservation in small and medium sized oil fired boilers, 6 
:30822 (PB—81-114514) 
OIL SAND DEPOSITS 
Hydraulic Fracturing 
Design and analysis of a hydraulic fracture in the tar sand at 
Northwest Asphalt Ridge, Utah, 6 :29959 
(DOE/LC/10066—T1) 
OIL SANDS 
Bibliographies 
Bibliography of publications dealing with tar sands, 6 :29958 
(DOE/LETC/RI—81-2) 
Resource Development 
Tar sand: a petroleum resource of the future, 6 :30713 (LA— 
8936) 
OIL SHALE INDUSTRY 
Environmental Impacts 
Environmental impacts of oil shale waste diposal. January 
1976-June 1980 (citations from the Energy Data Base). 
Report for January 1976-June 1980, 6 :29966 (PB—81- 
852527) 
Waste Disposal 
Environmental impacts of oil shale waste diposal. January 
1976-June 1980 (citations from the Energy Data Base). 
Report for January 1976-June 1980, 6 :29966 (PB—81- 
852527) 
OIL SHALES 


See also BLACK SHALES 
LURGI-RUHRGAS PROCESS 


Explosive Fracturing 
Explosively produced fracture of oil shale. Progress report, 
October-December 1980, 6 :29960 (LA—8769-PR) 
Flotation 
Concentrating oil shale by froth flotation. Project status report, 
April 1-June 30, 1981, 6 :29961 (DOE/ET/14363—T6) 
Retorting 
Future of small scale mining, 6 :29906 
Solar retorting of oil shale, 6 :30242 (SERI/CP—633-1145) 
Solar Process Heat 
Solar retorting of oil shale, 6 :30242 (SERI/CP—633-1145) 
OIL WELLS 
See also PETROLEUM 
Steam 

Downhole steam generator with improved preheating/cooling 
features (Patent application), 6 :29938 

Field demonstration of the conventional steam drive process 
with ancillary materials. Quarterly report, July-September 
1980, 6 :29936 (DOE/SF/10762—T2) 

Field demonstration of the conventional steam drive process 
with ancillary materials. Quarterly report, October- 
December 1980, 6 :29935 (DOE/SF/10762—T1) 

OILS 


See also FUEL OILS 
SHALE OIL 


Precipitation 
Characterizing wastewater and monitoring its treatment, 6 
:29842 (DOE/OR/03054—2) 
OLEFINS 
See ALKENES 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 

Effect of cell density on the in vitro transformation of C3H- 
10T 1/2 mouse embryo fibroblast cells by x rays, 6 :31266 
(DOE/EV/04733—T1) 

Interaction of x-rays and food pyrolysis products in producing 
oncogenic transformation in vitro, 6 :31263 
(DOE/EV/04733—T1) 

Modulation of x-ray induced oncogenic transformation by 
thyroid hormone, 6 :31264 (DOE/EV/04733—T1) 





Radioinduction 


Morphometric studies with attached mouse C3H/10T 1/2 cells, 
6 :31272 (DOE/EV/04733—T1) 

Oncogenic transformation in vitro; the interaction of x-rays 
with hyperthermia, 6 :31265 (DOE/EV/04733—T1) 

ONCOVIN 
Biological Effects 

Comparison of the oncogenic potential of several 

chemotherapeutic agents, 6 :31298 (DOE/EV/04733—T1) 
ON-LINE CONTROL SYSTEMS 
Economic Analysis 

Control systems in coal-preparation plants. Final report, 6 

:29912 (EPRI-CS—1880) 
ONTOGENESIS 
Biochemistry 

Developmental biochemistry of cottonseed embryogenesis and 
germination. XII. Purification and properties of principal 
storage proteins, 6 :31231 

Developmental biochemistry of cottonseed embryogenesis and 
germination. XIII. Regulation of biosynthesis of principal 
storage proteins, 6 :31256 

Genetics 

Developmental biochemistry of cottonseed embryogenesis and 
germination. XII. Purification and properties of principal 
storage proteins, 6 :31231 

OPEC 

(Organization of Petroleum Exporting Countries.) 

Will oil imports be available: and at what price (Book chapter), 
6 :30715 

OPEN-CYCLE MHD GENERATORS 
Mathematical Models 

Technical support for open-cycle MHD program. Progress 

report, April-June 1980, 6 :30773 (ANL/MHD—80-10) 
Radiant Heat Transfer 

Comparison of use of Hottel chart and the zone method for 
radiative heat transfer in our open cycle MHD radiant 
boiler, 6 :30777 

OPTICAL SCANNERS 
Performance Testing 

Optical scanner system for internal inspection of steam 
generator tubes. Final report (PWR), 6 :30565 (EPRI-NP— 
1944) 

Specifications 

Optical scanner system for internal inspection of steam 
generator tubes. Final report (PWR), 6 :30565 (EPRI-NP— 
1944) 

OPTICAL SYSTEMS 
Design 
Optics of mass separator I, 6 :31132 (LA—8893-MS) 
ORBITAL SOLAR POWER PLANTS 
Technology Assessment 

Economic feasibility and technical readiness of solar 

technologies, 6 :30122 (CONF-790346—) 
ORDNANCE 
Blast Effects 

Mine-field clearance by nuclear weapons, 6 :31163 (AD— 

358121) 
OREGON 
Geochemical Surveys 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 

(abbreviated), 6 :29979 (GJBX—231-81) 
Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Canyon City quadrangle (Oregon). Final report, 6 :29988 
(GJBX—240-81Vol.2(CanyonCityQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Bend quadrangle (Oregon). Final report, 6 :29987 (GJBX— 
240-81 Vol.2(BendQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Crescent quadrangle (Oregon). Volume II. Final report, 6 
:29986 (GJBX—240-81) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Salem quadrangle (Oregon). Final report, 6 :29989 (GJBX— 
240-81 Vol.2(SalemQ)) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Canyon City quadrangle (Oregon). Final report, 6 :29988 
(GIBX—240-81Vol.2(CanyonCityQ)) 


ERA Vol. 6, No. 20 / 136S 


Airborne gamma-ray spectrometer and magnetometer survey, 
Bend quadrangle (Oregon). Final report, 6 :29987 (GJBX— 
240-81 Vol.2(BendQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Crescent quadrangle (Oregon). Volume II. Final report, 6 
:29986 (GJBX—240-81) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Salem quadrangle (Oregon). Final report, 6 :29989 (GJBX— 
240-81 Vol.2(SalemQ)) 

Solar Industry 
Oregon Solar Business Directory, 6 :30128 (WSUN—75) 
ORGANIC COMPOUNDS 


See also ALDEHYDES 
AMINES 
HYDROCARBONS 
KETONES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Adsorption 
Interaction of contaminated water and solid material by- 
products from in situ coal gasification: implications for 
pollution control technology, 6 :29805 (CONF-800716—) 
Auger Electron Spectroscopy 
Auger spectra of methyl cyanide and related compounds, 6 
:31353 
Pyrolysis 
Reactions of alkali containing species in combustion streams, 6 
29919 (DOE/MC/08333—167) 
Separation Processes 
Concentration of organic compounds in water. A literature 
survey (91 references), 6 :31017 (CONF-8007111—1) 
Thermodynamic Properties 
Energies of organic compounds. Technical progress report, 6 
:31045 (DOE/ER/04060—T2) 
ORGANIC HALOGEN COMPOUNDS 
Chemical Reactions 
Monoalkylchromium(III) complexes of a tetradentate Ng 
macrocycle, 6 :31043 
ORGANIC MATTER 
See also PEAT 
Chemical Composition 
Composition and manganese association of suspended matter at 
the head of a southeast Alaskan fjord, 6 :31221 
(DOE/EV/70001—59) 
ORGANIC SULFUR COMPOUNDS 
Quantitative Chemical Analysis 
Determination of sulfur speciation in industrial aerosols in an 
SO»-rich environment. Progress report, June 1, 1980-July 15, 
1981, 6 :31191 (DOE/EV/10405—T1) 
ORGANOMETALLIC COMPOUNDS 
Chemical Reactions 
Monoalkylchromium(III) complexes of a tetradentate Na 
macrocycle, 6 :31043 
ORNL 
(Oak Ridge National Laboratory.) 
Bibliographies 
Publications in biomedical and environmental sciences 
programs, 1980, 6 :31182 (ORNL—5798) 
Personnel Monitoring 
Methods and procedures for internal radiation dosimetry at 
ORNL, 6 :30054 (ORNL/TM—7923) 
Research 
Health and Safety Research Division. Progress report, October 
1, 1979-March 31, 1981, 6 :31250 (ORNL—5750) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
Creep 
Creep of Texas overburden in relation to underground coal 
gasification, 6 :29793 (CONF-800716—) 
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OXALATES 
Precipitation 
Optimization of thorium oxalate precipitation conditions 
relative to derived oxide sinterability (10° and 70°C, 15 min 
and 360 min), 6 :30986 
OXIDATION 
See also COMBUSTION 
Catalysts 
Ethylene oxidation: exploratory research (Ethylene Oxide 
Synthesis using the Halcon/SD Process), 6 :29944 
OXIDES 
Boiling Points 
Evaluation of flyash surface phenomena and the application of 
surface analysis technology. Summary report: Phase I (44 
elements; 86 references), 6 :30534 (PNL—3842) 
OXIDIZERS 
Abundance 
Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6 :31036 (ORNL/TM—7942) 
OXIRANS 
See EPOXIDES 
OXYGEN 
Full-potential self-consistent linearized-augmented-plane-wave 
method for calculating the electronic structure of molecules 
and surfaces: O2 molecule, 6 :31431 
Adsorption 
Ultraviolet photoelectron spectroscopy study of the adsorption 
of oxygen on reduced SrTiOs surfaces, 6 :31012 
Chemical Reactions 
Laser fluorescence studies of the chemistry of sodium in flames 
and its interactions with fuel sulfur, 6 :29885 
(DOE/MC/08333—167) 
G Value 
Radiation chemistry of salt-mine brines and hydrates, 6 :31057 
(ORNL—5726) 
OXYGEN 17 
Isotopic Exchange 
Preparation of labeled aldehydes and ketones from enamides, 6 
31058 
OXYGEN 18 
Isotopic Exchange 
Preparation of labeled aldehydes and ketones from enamides, 6 
31058 
OXYGEN 18 REACTIONS 
Fusion Reactions 
Production of neutron-rich nuclei via reactions of '*O with 
4C: electromagnetic transitions in *°Al (15 to 35 MeV), 6 
:31412 (DOE/ER/10335—3) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYMETHYLENE 
See FORMALDEHYDE 


P INVARIANCE 
Parity violation in nuclei, 6 :31385 (CONF-8006136—2) 
PACIFIC NORTHWEST REGION 


See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 


Wind Power 

Network wind power over the Pacific Northwest. Appendix I. 
Wind statistics summaries for the wind power data stations. 
Progress report, October 1979-September 1980, 6 :30414 
(DOE/BP—60) 

Network wind power over the Pacific Northwest. Progress 
report, October 1979-September 1980, 6 :30413 (DOE/BP— 
59) 

Wind power: executive summary on research on network wind 
power over the Pacific Northwest. Progress report, October 
1979-September 1980, 6 :30412 (DOE/BP—S8) 


PACKAGING 
Fire Resistance 
Assessment of accident thermal testing and analysis procedures 
for radioactive materials shipping package, 6 :31081 
PAINTS 
Performance Testing 

Paint selection for coating radioactive-waste drums, 6 :30036 

(RFP—3119) 
Weathering 
Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 
PALLADIUM 
Quasi Particles 

Phonon-limited lifetimes of electrons in Pd, 6 :30912 (CONF- 

810809—14) 
PAPER INDUSTRY 
Heat Recovery 

Development and demonstration of an electric heat pump for 
waste-heat recovery in industry. Topical report No. 2. 
Design and analysis report, 6 :30869 (DOE/CS/40327—T1) 

PAPUA 
See PAPUA NEW GUINEA 
PAPUA NEW GUINEA 
Energy Source Development 

Solar energy utilisation in Papua, New Guinea, 6 :30245 

(SERI/CP—761-1077(Vol.2)) 
Solar Energy 

Solar energy utilisation in Papua, New Guinea, 6 :30245 

(SERI/CP—761-1077(Vol.2)) 
PARABOLIC DISH COLLECTORS 
Technology Assessment 

Parabolic dish system development, 6 :30203 (SERI/CP—633- 

1145) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Design 

Conceptual design of a glass-reinforced concrete solar 
collector, 6 :30272 (SAND—81-7011) 

Handbook for the conceptual design of parabolic trough solar 
energy systems process heat applications, 6 :30239 (SAND— 
81-0763) 

Solar energy system design: a simple method for sizing the 
collector field and thermal storage, 6 :30271 (SAND—81- 
1541) 

Heat Storage 

Solar energy system design: a simple method for sizing the 
collector field and thermal storage, 6 :30271 (SAND—81- 
1541) 

Reviews 
Overview of line-focus solar thermal collector systems, 6 
:30273 (SERI/CP—633-1145) 
PARAFFINS 
See ALKANES 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKA REACTOR 
Research Programs 
Thirty-five years at Pajarito Canyon Site, 6 :30633 (LA—7121- 
H-Rev.) 
PARKS (ENERGY) 
See ENERGY PARKS 
PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTICLE BEAMS 
Focusing 

Means for the focusing and acceleration of parallel beams of 

charged particles (Patent application), 6 :31122 
PARTICLE IDENTIFICATION 
Ionization Chambers 

CCNY collaboration with BNL in R and D for ISABELLE 
detectors. Technical progress report, November 1, 1980-June 
10, 1981, 6 :31127 (DOE/ER/10550—2) 

PARTICLE SIZE 
Measuring Instruments 

IPSS-100, a new generation instrument for particle sizing in a 

combustion stream, 6 :30531 (DOE/MC/08333—167) 





PARTICLE SIZE CLASSIFIERS 
Evaluation 


PARTICLE SIZE CLASSIFIERS 
Evaluation 
Coal materials handling: classifier evaluation. Quarterly 
progress report, January-March 1981, 6 :29910 
(DOE/MC/14266—T8) 


IPSS-100, a new generation instrument for particle sizing in a 
combustion stream, 6 :30531 (DOE/MC/08333—167) 
Performance Testing 
Coal materials handling - classifier evaluation. Quarterly 
progress report, April - June 1981, 6 :29909 
(DOE/MC/14266—T7) 
PARTICLES 
See also DROPLETS 
Control 
Proceedings: high-temperature, high-pressure particulate and 
alkali control in coal-combustion process streams, 6 :29916 
(DOE/MC/08333—167) 
PASSIVE SOLAR COOLING SYSTEMS 
Technology Assessment 
Solar Technology Assessment Project. Volume IV. Solar air 
conditioning: active, hybrid and passive, 6 :30219 
(DOE/CS/30278—TS) 
Solar Technology Assessment Project. Volume II. Passive 
solar technology, 6 :30222 (DOE/CS/30278—T 16) 
PASSIVE SOLAR HEATING SYSTEMS 
See also DIRECT GAIN SYSTEMS 
Comparative Evaluations 
Comparison of residential window distributions and effects of 
mass and insulation, 6 :30248 (SERI/TP—721-1300) 
Computerized Simulation 
Passive solar analysis and design of commercial buildings using 
DOE-2, 6 :30236 (LA-UR—81-2209) 
Performance analysis of 11 Denver Metro passive homes, 6 
:30251 (SERI/TP—721-1325) 
Design 
Flexibilities in passive design: examining some limiting solar 
myths, 6 :30254 (SERI/TP—721-1342) 
Interior design for passive solar homes, 6 :30249 (SERI/TP— 
721-1312) 
Manufacturing 
Solar explosion, 6 :30247 (SERI/TP—721-1167R) 
Marketing 
Solar explosion, 6 :30247 (SERI/TP—721-1167R) 
Monitoring 
Summertime results from the Class B passive-solar 
performance-monitoring program, 6 :30250 (SERI/TP—721- 
1317) 
Performance 
Performance analysis of 11 Denver Metro passive homes, 6 
:30251 (SERI/TP—721-1325) 
Summertime results from the Class B passive-solar 
performance-monitoring program, 6 :30250 (SERI/TP—721- 
1317) 
Performance Testing 
Passive-solar-retrofit study for the United States Navy, 6 
:30235 (LA-UR—81-2200) 
Retrofitting 
Economic implications of passive-solar retrofit for single-family 
residences in Albuquerque, New Mexico: a case study, 6 
:30234 (LA—8892-T) 
Technology Assessment 
Solar Technology Assessment Project. Volume II. Passive 
solar technology, 6 :30222 (DOE/CS/30278—T16) 
PCM ACCIDENTS , 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PDX DEVICES 
Cameras 
PDX infrared TV camera system, 6 :31453 (PPPL—1826) 
Limiters 
Preliminary particle scoop limiter measurements in PDX, 6 
:31488 (PPPL—1825) 
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PEAT 
Physical Properties 
Peat deposits of Croatan Forest Craven, Jones, and Carteret 
Counties, North Carolina, 6 :29900 (DOE/ET/14693—T2) 
Resource Assessment 
Peat deposits of Croatan Forest Craven, Jones, and Carteret 
Counties, North Carolina, 6 :29900 (DOE/ET/14693—T2) 
Sulfur Content 
Peat deposits of Croatan Forest Craven, Jones, and Carteret 
Counties, North Carolina, 6 :29900 (DOE/ET/14693—T2) 
PEBBLE BED REACTORS 
Research Programs 
HTGR generic technology program plan (FY 80), 6 :30591 
(DOE/ET/35300—T2) 
PELLETS (FUEL) 
See FUEL PELLETS 
PEPTIDES 
Radiation Chemistry 
Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods, 6 
:31280 


Temperature Dependence 
Temperature dependence of permeability, 6 :30319 
PERSONNEL 
Radiation Protection 
Radiological safety, 6 :31174 (AD—363620) 
PERSONNEL MONITORING 
Manuals 
Methods and procedures for internal radiation dosimetry at 
ORNL, 6 :30054 (ORNL/TM—7923) 
PESTICIDES 
Information Systems 
Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 
Uses 
Biocide usage and ash-handling practices at selected operating 
steam electric plants. Final report, 6 :29897 (EPRI-EA— 
1886) 
PETROCHEMICAL PLANTS 
Environmental Impacts 
Alaska Petrochemical Company refinery and petrochemical 
facility, Valdez, Alaska. Final environmental impact 
statement, 6 :29948 (PB—81-117038) 
Site Selection 
Case study of a petrochemical plant sited in Texas, 6 :31215 
People and petrochemicals: siting controversies on the urban 
waterfront, 6 :31212 
Urban waterfront: planning perspectives and energy facility 
siting, 6 :31213 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Biodegradation 
Pilot study on the isolation metabolism and adaptation of 
microorganisms to Santa Rosa Tar-Sand hydrocarbons: 
Phase I. Final report, January 1, 1980-March 31, 1981, 6 
:29939 (NP—1903561) 
Imports 
Will oil imports be available: and at what price (Book chapter), 
6 :30715 
Market 
Fuel supplier’s purview, 6 :29947 (EPRI-WS—80-141) 


Oil to coal conversion options, 6 :30479 (EPRI-WS—80-141) 
OPEC: present and future responsibility, 6 :30717 
Pricing Regulations 
Department of Energy needs to resolve billions in alleged oil- 
pricing violations, 6 :29949 (EMD—81-45) 
Resource Assessment 
Fuel supplier's purview, 6 :29947 (EPRI-WS—80-141) 
Supply and Demand 
MIT world oil project outlook, 6 :30721 
PETROLEUM COKE 
See COKE 
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PETROLEUM DEPOSITS 
Hydraulic Fracturing 
Deep-down energy quest, 6 :29937 
PETROLEUM INDUSTRY 
Economic Impact 
Washington legislative outlook on energy, 6 :30718 
Financial Data 
Performance profiles of major energy producers 1979, 6 :29946 
(DOE/EIA—0206-79) 
Forecasting 
American petroleum problems and the future outlook, 6 :30722 
International Cooperation 
Energy and the future: a corssroads for the world, 6 :30720 
Site Selection 
Air quality and urban waterfront development: a review of 
government regulations and attitudes, 6 :31197 
Statistical Models 
MIT world oil project outlook, 6 :30721 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
Environmental Impacts 
Alaska Petrochemical Company refinery and petrochemical 
facility, Valdez, Alaska. Final environmental impact 
statement, 6 :29948 (PB—81-117038) 
Site Selection 
Case study of a refinery sited in Louisiana, 6 :31214 
Impacts of permitting delays on investment desirability, 6 
:31201 
Waste Heat 
Goeteborg warms to waste-heat tunnel, 6 :30497 
PHARMACOTHERAPY 


See CHEMOTHERAPY 
PHASE CHANGE MATERIALS 
Freezing 
Approximate solution for freezing adjacent to an extended 
surface, 6 :30664 
Heat Transfer 
Approximate solution for freezing adjacent to an extended 


surface, 6 :30664 
PHENANTHRENE 
Chemical Analysis 

Identification and toxicity of fractionated-shale-oil components, 

6 :29963 (DOE/EV/10404—T1) 
Toxicity 

Identification and toxicity of fractionated-shale-oil components, 

6 :29963 (DOE/EV/10404—T1) 
PHENOL 
Adsorption 
Study of phenol adsorption by coal and minerals at a proposed 
UCC site, 6 :29801 (CONF-800716—) 
PHENOLS 
See also PHENOL 
Monitoring 

Environmental monitoring of BRI gasification sites (Big Brown 

and Tennessee Colony), 6 :29798 (CONF-800716—) 
PHONONS 
Biological Effects 

Influence of acoustic phonons on the magnitude of energy 

fluctuations in DNA, 6 :31310 
PHOSPHORUS 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) : 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

PHOSPHORUS ADDITIONS 
Physical Radiation Effects 

Response of metallic glasses FesoNisoPi4Bs and FesoBzo to 
irradiation with 800-MeV protons, 6 :30933 (LA-UR—81- 
2266) 

PHOTOCHEMICAL OXIDANTS 
Air Pollution Abatement 
EPA's emission offset policy and energy facility siting, 6 
31198 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Excited States 

Energy conversion based on molecular excited states. Progress 
report, August 1, 1980-July 31, 1981, 6 :30088 
(DOE/ER/06034—3) 

PHOTOIONIZATION 
Resonance 

Recent developments in complex scaling, 6 :31352 (UCRL— 

85304) 
S Matrix 

Recent developments in complex scaling, 6 :31352 (UCRL— 
85304) 

PHOTON-HADRON INTERACTIONS 
Research Programs 

Progress report of a research program in experimental high 
energy physics, January 1, 1981-December 31, 1981, 6 :31367 
(DOE/ER/03130—T4) 

PHOTON-MOLECULE COLLISIONS 
Computerized Simulation 

Selective excitation, relaxation, and energy channeling in 
molecular systems. Progress report, December 1, 1980- 
November 30, 1981, 6 :31347 (DOE/OR/05784—1) 

Dissociation 

Infrared vibrational predissociation spectroscopy of small 

molecular clusters, 6 :31349 (LBL—12981) 
Electron-Molecule Collisions 

Energy-deposition studies. Final report, 6 :31348 

(DOE/SF/00936—T 1) 
Excitation 

Selective excitation, relaxation, and energy channeling in 
molecular systems. Progress report, December 1, 1980- 
November 30, 1981, 6 :31347 (DOE/OR/05784—1) 

Tonization 

Studies of photoionization in liquids using a laser two-photon 
ionization conductivity technique (Potoionization of pyrene, 
fluoranthene and TMPD in liquid n-pentane), 6 :31343 
(CONF-810734—2) 

Photoemission 

Energy-deposition studies. Final report, 6 :31348 

(DOE/SF/00936—T1) 
PHOTON-PHOTON INTERACTIONS 
Exclusive Interactions 

Exclusive final states from photon-photon collisions at 

SPEAR, 6 :31372 (SLAC-PUB—2745) 
Reviews 

Two-photon physics as a probe of hadron dynamics, 6 :31373 

(SLAC-PUB—2747) 





PHOTON-PROTON INTERACTIONS 
Particle Production 


PHOTON-PROTON INTERACTIONS 
Particle Production 
Progress report for 1980 to 1981, 6 :31366 (DOE/ER/03065— 
T2) 
PHOTONS 
Quality Factor 
Effective anti q values for monoenergetic photons from 12 keV 
to 1200 keV, 6 :31422 (DOE/EV/04733—T1) 
PHOTONUCLEAR REACTIONS 
Optical Models 
Pion photoproduction and the optical potential, 6 :31378 
PHOTOSPHERE 
Fields 
Possible influence of solar rotation on tropospheric circulation. 
Technical report, 6 :31322 (AD-A—091128) 
PHOTOSYNTHESIS 
Reaction Kinetics 
Theoretical study of excitons in chlorophyll a photosystems on 
a picosecond timescale, 6 :31053 
PHOTOVOLTAIC CELLS 


See also COMBINED COLLECTORS 
SOLAR CELLS 


Technology Assessment 
Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Hybrid Systems 

Conceptual design and system-analysis study for a hybrid solar- 
photovoltaic/solar-thermal electric-power system. Volume I 
of III. Final report, executive summary, 6 :30156 (SAND— 
80-7014/1) 

Conceptual design and system analysis study for a hybrid solar 
photovoltaic/solar thermal electric power system. Volume II 
of III. Study results. Final report, 6 :30157 (SAND—80- 
7014/2) 

Systems Analysis 

Conceptual design and system-analysis study for a hybrid solar- 
photovoltaic/solar-thermal electric-power system. Volume I 
of III. Final report, executive summary, 6 :30156 (SAND— 
80-7014/1) 

PHOTOVOLTAIC POWER SUPPLIES 
Demonstration Programs 

Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1, 6 :30161 
(SAND—81-7088/1) 

Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1. For Mt. Laguna 
Radar Station Site, Mt. Laguna, CA, 6 :30162 (SAND—81- 
7090/1) 

Inverters 

Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1. For Mt. Laguna 
Radar Station Site, Mt. Laguna, CA, 6 :30162 (SAND—81- 
7090/1) 

Lead-Acid Batteries 

Rapid charging of lead-acid batteries for electric-vehicle 
propulsion and solar-electric storage, 6 :30901 (SERI/RR— 
742-1068) 

Specifications 

Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1 for Lovington 
Square Shopping Center Site, Lovington, NM, 6 :30159 
(SAND—81-7085/1) 

Intermediate photovoltaic-system application: experiment 
operational performance report. Volume 1 for Newman 
Power Station Site, El Paso, TX, 6 :30160 (SAND—81- 
7086/1) 

Technology Assessment 

Solar Technology Assessment Project. Volume VI. 
Photovoltaic technology assessment, 6 :30130 
(DOE/CS/30278—T9) 

PHTHALIC ACID ESTERS 
Crystal Structure 

Spectrometric properties of crystals for low-energy x-ray 

diagnostics, 6 :31133 (LA-UR—81-2283) 
PHYSICAL PROPERTIES 
See also THERMODYNAMIC PROPERTIES 
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Computerized Simulation 
Computer simulation of chains in solution and bulk state, 6 


Mathematical Models 
Chain distribution functions and segment density functions of 
polymer chains confined by absorbing or reflecting barriers, 
6 :30998 
PHYTOPLANKTON 
Population Dynamics 
Sensitivity analysis of a mathematical model of phytoplankton 
growth and nutrient distribution in the Pacific Ocean off the 
northwestern US coast, 6 :31228 
Sampling 
Plume survey OTEC-! mixed-water discharge, April 11-12, 
1981, 6 :30216 (LBL—12951) 
PILES 
See FOUNDATIONS 
PINS (FUEL) 
See FUEL PINS 
PION PLUS-PROTON INTERACTIONS 
Particle Production 
Progress report for 1980 to 1981, 6 :31366 (DOE/ER/03065— 
T2) 
PION REACTIONS 
Charge-Exchange Reactions 
Pion-induced single charge exchange and nuclear structure, 6 
31376 
Scattering 
Experiments on the nuclear interactions of pions. Progress 
report, December 1, 1980-November 30, 1981, 6 :31369 
(DOE/ER/04043—T 1) 
PION-NUCLEON INTERACTIONS 
Particle Production 
Progress report for 1980 to 1981, 6 :31366 (DOE/ER/03065— 
T2) 
Research Programs 
Progress report of a research program in experimental high 
energy physics, January 1, 1981-December 31, 1981, 6 :31367 
(DOE/ER/03130—T4) 
Scattering 
Experiments on the nuclear interactions of pions. Progress 
report, December 1, 1980-November 30, 1981, 6 :31369 
(DOE/ER/04043—T1) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Energy Losses 
HETFIS: High-Energy Nucleon-Meson Transport Code with 
Fission, 6 :31421 (ORNL/TM-—7882) 
Transport Theory 
HETFIS: High-Energy Nucleon-Meson Transport Code with 
Fission, 6 :31421 (ORNL/TM—7882) 
PIONS MINUS 
Photoproduction 
Exclusive final states from photon-photon collisions at 
SPEAR, 6 :31372 (SLAC-PUB—2745) 
PIONS NEUTRAL 
Photoproduction 
Exclusive final states from photon-photon collisions at 
SPEAR, 6 :31372 (SLAC-PUB—2745) 
PIONS PLUS 
Photoproduction 
Exclusive final states from photon-photon collisions at 
SPEAR, 6 :31372 (SLAC-PUB—2745) 
Pion photoproduction and the optical potential, 6 :31378 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPES 
Crack Propagation 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--1. J-integral 
analysis (BWR), 6 :30559 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--2. Experimental 
verification on a Type 304 stainless steel pipe, 6 :30624 
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Evaluation 
Evaluation of alternative slurry pumps, pipes, and fired heaters, 
6 :29844 (DOE/OR/03054—2) 
Fracture Mechanics 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--1. J-integral 
analysis (BWR), 6 :30559 
Seismic Effects 
Double summation procedure for the combination of seismic 
responses of multiply-excited piping systems, 6 :30623 
Welded Joints 
Improvement of reliability of welding by in-process sensing 
and control (development of smart welding machines for 
girth welding of pipes). Third progress report, 6 :30921 
(DOE/ER/10474—3) 
PITUITARY GLAND 
Pathological Changes 
Hypernrolactinemia from radiation-induced hypothalamic 
hypopituitarism, 6 :31289 
PIXE ANALYSIS 
Proton-induced x-ray emission analysis: a complement to 
analytical methods used in environmental studies (2-MeV 
protons), 6 :31023 (DOE/EV/10405—4) 
PLACENTA 
Radionuclide Kinetics 
Placental transfer of americium and plutonium in mice, 6 
31283 
PLANT CELLS 
Glycosyl Hydrolases 
Host-pathogen interactions. XVI. Purification and 
characterization of a B-glucosyl hydrolase/transferase 
present in the walls of soybean cells, 6 :31232 
Host-pathogen interactions. XVII. Hydrolysis of biologically 
active fungal glucans by enzymes isolated from soybean 
cells, 6 :31233 
Plant Growth 
Studies on the control of cell-wall extension. Three year 
progress report, September 1, 1978-June 30, 1981, 6 :31236 
(DOE/ER/73019—S58) 
PLANT GROWTH 
Mathematical Models 
Sensitivity analysis of a mathematical model of phytoplankton 
growth and nutrient distribution in the Pacific Ocean off the 
northwestern US coast, 6 :31228 
PLANTS 


See also COTTON PLANTS 
TREES 


Radionuclide Migration 
Examination of the effect in radiological assessments of high 
soil-plant concentration ratios for harvested vegetation, 6 
:31206 
Species Diversity 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report, 6 :29965 (DOE/LC/10787—51(App.A-A4)) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONLESS PLASMA 
Adiabatic Invariance 
Stochasticity, superadiabaticity, and the theory of adiabatic 
invariants and guiding center motion, 6 :31448 (PPPL— 
1807) 
Guiding-Center Approximation 
Stochasticity, superadiabaticity, and the theory of adiabatic 
invariants and guiding center motion, 6 :31448 (PPPL— 
1807) 
Ton Plasma Waves 
Decay instability of a whistler in a plasma, 6 :31456 
Stochastic Processes 
Stochasticity, superadiabaticity, and the theory of adiabatic 
invariants and guiding center motion, 6 :31448 (PPPL— 
1807) 
Whistlers 
Decay instability of a whistler in a plasma, 6 :31456 


PLUTONIUM 
Removal 


PLASMA GUNS 
Research Programs 
Study of the high-density high-energy plasma-producing 
methods and physical-property measurements and its 
application for thermonuclear reaction. Final report, 
February 1, 1979-December 31, 1979, 6 :31472 
(DOE/ET/53061—T1) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
Alpha Particles 
Some aspects of alpha-particle heating, 6 :31449 (PPPL—1815) 
PLASMA INSTABILITY 
MHD tilting modes for nearly spherical compact toroids with 
arbitrary plasma pressure, 6 :31459 
PLASMA WAVES 
Bernstein Mode 
Ion Bernstein-wave excitation via finite-Larmor-radius mode- 
transformation process, 6 :31450 (PPPL—1819) 
PLASTIC FOAMS 
Manufacturing 
Testing of heat pipes for cooling a 425/degree/c injection 
mold, 6 :30884 
PLATINUM 
Catalytic Effects 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Final report, 6 :29915 
(DOE/ET/10686—T1) 
Sputtering 
Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 
1145) 
PLATINUM COMPOUNDS 
Biological Effects 
Comparison of the oncogenic potential of several 
chemotherapeutic agents, 6 :31298 (DOE/EV/04733—T1) 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
Synergism 
Hyperthermia and chemotherapy agent, 6 :31299 
(DOE/EV/04733—T1) 
Toxicity 
Carcinogenicity and anticarcinogenicity of metal compounds, 6 
:31307 
PLATINUM OXIDES 
X Radiation 
Criteria for automatic x-ray absorption fine structure 
background removal, 6 :31430 
PLT DEVICES 
(Princeton Large Torus.) 
Cyclotron Radiation 
Cyclotron emission during electron heating by Landau wave 
damping of slow modes in tokamak palsmas, 6 :31447 
(PPPL—1793) 
PLUMES 
Mapping 
Plume survey OTEC-1 mixed-water discharge, April 11-12, 
1981, 6 :30216 (LBL—12951) 
PLUTONIUM 
Distribution 
Statistical analysis of a Los Alamos Scientific Laboratory study 
of plutonium in U.S. autopsy tissue, 6 :31282 
Emission Spectroscopy 
Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 
Ion Exchange 
Decontamination of alkaline radioactive waste by ion 
exchange, 6 :30049 
Nuclear Materials Management 
Automated controlled-potential coulometer for plutonium 
determination, 6 :31139 (LA—8653) 
Removal 
Purification and decontamination of a caustic water by reverse 
osmosis, 6 :30035 (RFP—3103) 





PLUTONIUM 238 
Environmental Transport 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
PLUTONIUM 239 
Environmental Transport 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
Purex Process 
Study of the formation, prevention, and recovery of plutonium 
from plutonium esters in the Purex process, 6 :30020 (DP- 
MS—81-15) 
Uptake 
Placental transfer of americium and plutonium in mice, 6 
:31283 
PLUTONIUM CARBIDES 
Fabrication 
Fabrication of thorium bearing carbide fuels (Patent), 6 :30019 
PLUTONIUM DIOXIDE 
Quantitative Chemical Analysis 
Quantitative spark-source analysis of UO2-PuOz for rare earths 
and tantalum, tungsten, 6 :31034 (HEDL—6798) 
Radiometric Analysis 
Analytical techniques to reduce the number of physical 
standards needed for neutron coincidence counters, 6 :30059 
(LA—8509-MS) 
PLUTONIUM ISOTOPES 
Emission S 
Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 
PLUTONIUM OXIDES 
Chemical Properties 
Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR—1736) 
Physical Properties 
Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR—1736) 
PLUTONIUM RECYCLE 
Nuclear Weapons 
Plutonium connection: energy and arms, 6 :30693 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT BEACH-1 REACTOR 
Steam Generators 
Crevice flushing procedures and experience: Point Beach 
Nuclear Plant, Units 1 and 2, 6 :30587 (EPRI-WS—80-157) 
POINT BEACH-2 REACTOR 
Steam Generators 
Crevice flushing procedures and experience: Point Beach 
Nuclear Plant, Units 1 and 2, 6 :30587 (EPRI-WS—80-157) 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLLUTION CONTROL 
Cost 
Environmental control requirements for ion of oil-fired boilers 
to coal, 6 :30483 (EPRI-WS—80-141) 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
Oil replacement options being considered by FP & L, 6 :30484 
(EPRI-WS—80-141) 
Economic Impact 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 


INERTIAL SEPARATORS 
SCRUBBERS 
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Bibliographies 
Air pollution contro! using particle filtration. 1964-November 
1980 (citations from the NTIS Data Base). Report for 1964- 
November 1980, 6 :31119 (PB—81-801284) 
Cost 
The aftermarket costs of heavy-duty diesel mufflers. Technical 
report, 6 :30896 (PB—81-121964) 
Design 
Denitrification of combustion gases (Patent application), 6 
31120 
POLLUTION REGULATIONS 
Economic Impact 
Economic analysis for the proposed revision of steam-electric 
utility industry effluent limitations guidelines, 6 :30533 (PB— 
81-119687) 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
POLOIDAL DIVERTORS 
Energy Transfer 
PDX infrared TV camera system, 6 :31453 (PPPL—1826) 
Performance 
Cool, high-density regime for poloidal divertors, 6 :31487 
(PPPL—1824) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYATOMIC MOLECULES 
Wave Equations 
Complete wave equation of a nonlinear polyatomic molecule, 6 
:31357 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Effects 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report, January 1-June 31, 1981, 6 :31301 
(DOE/EV/10328—T1) 
Fluorescence Spectroscopy 
High-performance liquid chromatography/video fluorometry. 
Part II. Applications, 6 :31021 (DOE/EV/10404—T3) 
Fractionation 
Identification and toxicity of fractionated-shale-oil components, 
6 :29963 (DOE/EV/10404—T1) 
Liquid Column Chromatography 
High-performance liquid chromatography/video fluorometry. 
Part I. Instrumentation, 6 :31020 (DOE/EV/10404—T2) 
High-performance liquid chromatography/video fluorometry. 
Part II. Applications, 6 :31021 (DOE/EV/10404—T3) 
Investigation of separation mechanisms in the normal and 
reversed phase chromatography of polynuclear aromatic 
hydrocarbons on an amino bonded phase column, 6 :31019 
(DOE/EV/10404—6) 
Molecular Biology 
Molecular biology of environmental aromatic hydrocarbons. 
Progress report, January 1-June 31, 1981, 6 :31301 
(DOE/EV/10328—T 1) 
Quantitative Chemical Analysis 
Sampling and analysis of hydrocarbons in combustion gases. 
Quarterly report, October-December 1980, 6 :30500 
(ANL/CEN/FE—80-22) 


POLYMERS 


See also ELASTOMERS 
Experiment Planning 
Polymer development and performance evaluation at JPL, 6 
:30995 (SERI/CP—633-1145) 
Liquid Flow 
Shear flow: liquids. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31102 
(PB—81-801177) 
Materials Testing 
Reactivity of polymers with mirror materials, 6 :30996 
(SERI/CP—633-1145) 
Mechanical Properties 
Polymer development and performance evaluation at JPL, 6 
:30995 (SERI/CP—633-1145) 
Physical Properties 
Chain distribution functions and segment density functions of 
polymer chains confined by absorbing or reflecting barriers, 
6 :30998 
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Computer simulation of chains in solution and bulk state, 6 
:30999 


Stability 

Reactivity of polymers with mirror materials, 6 :30996 

(SERI/CP—633-1145) 
Surface Properties 

Chain distribution functions and segment density functions of 
polymer chains confined by absorbing or reflecting barriers, 
6 :30998 

Thermal Degradation 
Degradation of polymers used in geothermal fracturing, 6 
:30383 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
PORTLAND 
Chemical Analysis 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Compression Strength 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Density 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Elasticity 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Expansion 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Permeability 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Sorptive Properties 

Portland cement as a regenerable sorbent for the removal and 
recovery of SO: in the fluidized-bed combustion of coal, 6 
331114 (BNL—29303) 

Testing 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 
Site Surveys 

Tornado risk and design windspeeds for the Portsmouth Plant 

Site, 6 :31209 (K-BD—1059-Pt.3) 
POSITRON COMPUTED TOMOGRAPHY 
Data Acquisition 

Data acquisition, reconstruction, and display, 6 :31249 (LBL— 

11700) 
Display Devices 

Data acquisition, reconstruction, and display, 6 :31249 (LBL— 

11700) 
POTASSIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

POTASSIUM HYDROXIDES 
Binding Energy 

Characterization of high temperature vapors of import to 
combustion and gasification processes in the energy 
technologies, 6 :29834 (DOE/MC/08333—167) 

Chemiluminescence 

Characterization of high temperature vapors of import to 
combustion and gasification processes in the energy 
technologies, 6 :29834 (DOE/MC/08333—167) 

POWDERS 
Pelletizing 
Reciprocating pellet press (Patent), 6 :31077 
POWER CONDITIONING CIRCUITS 
Construction 

Design and conditioning of a 50-kVA power-conditioning unit 
for photovoltaic power systems. Final report, 6 :30158 
(SAND—81-7003) 

Design 

Design and conditioning of a 50-kVA power-conditioning unit 
for photovoltaic power systems. Final report, 6 :30158 
(SAND—81-7003) 

POWER GENERATION 
See also COGENERATION 
Economics 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
Environmental Impacts 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
Expansion 

Electric generation expansion analysis system. A progress 

report on Pri 1529, 6 :30761 (PB—81-119778) 
In-Situ Combustion 

In situ complete coal combustion for power generation, 6 

:29914 (CONF-800716—) 
Optimization 

Aerodynamic sizing of vertical-axis wind turbines for wind 

farms, 6 :30429 (SAND—81-0979) 
Reliability 

PICES: a computer code for evaluation of electric utility static 

generation reliability, 6 :30494 (ORNL—5739) 
Technology Assessment 
Bases for the main thrusts in electric energy systems, 6 :30733 
(DOE/SF/01182—T6) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Availability 

Future powerplant availability: improvement study. Final 

report, 6 :30730 (DOE/RG/06666—T 1) 
Licensing 

Need for power and the choice of technologies: state decisions 

on electric power facilities, 6 :30729 (DOE/EP/10004—1) 
Regulations 

Future powerplant availability: improvement study. Final 
report, 6 :30730 (DOE/RG/06666—T1) 

Need for power and the choice of technologies: state decisions 
on electric power facilities, 6 :30729 (DOE/EP/10004—1) 





Reliability 
Future powerplant availability: improvement study. Final 
report, 6 :30730 (DOE/RG/06666—T 1) 
Site Selection 
Coastal zone conflicts and urban opportunities, 6 :31211 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUBSTATIONS 
Thyristors 
Light-fired thyristor development. Interim report, 6 :30544 
(EPRI-EL—1916) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Dispersed Storage and Generation 
Concepts for design of an energy-management system 
incorporating dispersed storage and generation, 6 :30771 
(DOE/ET/29372—1) 
Interfaces 
Analysis barriers to improving the hydroelectric power 
interface with electric power systems. Final report, 6 :30116 
(PB—81-117244) 
Load Management 
Concepts for design of an energy-management system 
incorporating dispersed storage and generation, 6 :30771 
(DOE/ET/29372—1) 
Network Analysis 
Derivation of the Brayton-Moser equations from a topological 
mixed potential function, 6 :30552 
Operation 
Concepts for design of an energy-management system 
incorporating dispersed storage and generation, 6 :30771 
(DOE/ET/29372—1) 
Optimization 
Analysis barriers to improving the hydroelectric power 
interface with electric power systems. Final report, 6 :30116 
(PB—81-117244) 
Planning 
Electric generation expansion analysis system. A progress 


report on Pri 1529, 6 :30761 (PB—81-119778) 
POWER TRANSMISSION 


See also UNDERGROUND POWER TRANSMISSION 
Economics 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
Environmental Impacts 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
Superconducting Cables 

Cryogenic testing of 100-m superconducting power 

transmission test facility, 6 :30536 (BNL—29900) 
Technology Assessment 

Bases for the main thrusts in electric energy systems, 6 :30733 

(DOE/SF/01182—T6) 
POWER TRANSMISSION LINES 
AC Losses 

NbsGe-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 

Construction 

Safe underwater electrical power. Report for Oct 78-Sep 79, 6 

:30535 (AD-A—091672) 
Corona Discharges 

Analysis and measurement of electric fields from dc 
transmission lines, 6 :30539 (DOE/CE/29006—1) 

Feasibility study of the use of an environmental chamber for 
the examination of transmission-line electric-field and corona 
effects. Final report, 6 :30546 (EPRI-EL—1953) 

Electric Fields 

Analysis and measurement of electric fields from de 
transmission lines, 6 :30539 (DOE/CE/29006—1) 

Feasibility study of the use of an environmental chamber for 
the examination of transmission-line electric-field and corona 
effects. Final report, 6 :30546 (EPRI-EL—1953) 

Electrical Insulators 

DC dielectric strengths of fluorinated benzenes and the stored- 

energy theory, 6 :30538 (CONF-810734—1) 
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Environmental Effects 
Final environmental impact report. Part II. Pacific Gas and 
Electric Company Geysers 16 to Lakeville transmission line 
and Lakeville to Sobrante transmission line, 6 :30334 
Environmental Impact Statements 
Final environmental impact report. Part II. Pacific Gas and 
Electric Company Geysers 16 to Lakeville transmission line 
and Lakeville to Sobrante transmission line, 6 :30334 
Fabrication 
NbsGe-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 
Gas-Insulated Cables 
Role of electron swarm studies in the development of gaseous 
dielectrics, 6 :30537 (CONF-810720—2) 
Health Hazards 
Power and the environment: a case study of the siting of 765- 
kilovoit transmission line (Book chapter), 6 :30551 
Performance Testing 
Feasibility study of the use of an environmental chamber for 
the examination of transmission-line electric-field and corona 
effects. Final report, 6 :30546 (EPRI-EL—1953) 
NbsGe-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 
Safety Engineering 
Safe underwater electrical power. Report for Oct 78-Sep 79, 6 
30535 (AD-A—091672) 
POWER-COOLING-MISMATCH ACCIDENTS 
Fuel Element Failure 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments (PWR;BWR), 6 :30639 (EGG-M—02881) 
PRECIPITATION HARDENING 
Research Programs 
Particle-size-distribution effects in precipitation hardening. 
Third annual progress report, February 1, 1971-December 
31, 1971, 6 :30950 (UCLA-ENG—7214) 
PRESSES 
Design 
Reciprocating pellet press (Patent), 6 :31077 
PRESSURE GAGES 
Failures 
Inoperable HTS pressure sensor due to NaK leak. Final 
unusual occurrence report, 6 :30606 (HEDL-UOR—79-040) 
Performance 
Lethal range of Wigwam targets based on hull response and 
applied pressure measurements, 6 :31170 (AD—361916) 
Pressure measurements of nonplanar stress waves, 6 :31071 
(LA-UR—81-2343) 
Underwater free-field pressures to just beyond target locations, 
6 :31157 (AD—338339) 
PRESSURE VESSELS 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
Fabrication 
Development of automated welding process for field 
fabrication of thick-walled pressure vessels, 6 :30622 
(DOE/ET/13511—T7) 
Refractories 
Design, engineering, and evaluation of refractory liners for 
slagging gasifiers, 6 :29846 (DOE/OR/13410—T3) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICING REGULATIONS 
Enforcement 
Department of Energy needs to resolve billions in alleged oil- 
pricing violations, 6 :29949 (EMD—81-45) 
Violations 
Department of Energy needs to resolve billions in alleged oil- 
pricing violations, 6 :29949 (EMD—81-45) 
PRIMARY COOLANT CIRCUITS 
Pumps 
Standpipe-Bubbler pump level control study: 1E-3862, 
controlled clearance pump/system model analysis (Task A) 
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W.P. 7373. Engineering memorandum 0190 (LMFBR), 6 
:30604 (DOE/SF/98001—T8) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS DEVELOPMENT UNITS 
See also DEMONSTRATION PLANTS 
Construction 
Process development for automated solar cell and module 
production. Task 4. Automated array assembly. Quarterly 
report No. 4, 6 :30142 (DOE/JPL/955699—8 1/04) 
PROCESS HEAT 


See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 


Economics 
Electric process heating in industry, 6 :30882 
Energy Efficiency 
Electric process heating in industry, 6 :30882 
Marketing Research 
Market potential for high temperature process heat, 6 :30244 
(SERI/CP—633-1145) 
PROCESS HEAT REACTORS 
Heat Exchangers 
Performances of heat exchangers on HTGR application, 6 
:30597 
Research Programs 
HTGR generic technology program plan (FY 80), 6 :30591 
(DOE/ET/35300—T2) 
Steam Reformer Processes 
High-temperature gas-cooled-reactor applications to fossil- 
conversion processes, 6 :30619 (CONF-810812—33) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROFESSIONAL PERSONNEL 
Employment 
Coping with fluctuating demand for professional staff: a 
prescription and examples, 6 :31510 
Training 
Coping with fluctuating demand for professional staff: a 
prescription and examples, 6 :31510 
PROGRAM MANAGEMENT 
Planning 
Systems approach to divisional planning: a presentation by the 
Division of Conservation Research and Technology to the 
Assistant Administrator for Conservation, ERDA, 6 :31508 
(DOE/SF/90459—T1) 
Systems Analysis 
Engineering operations management, 6 :31507 
(DOE/CS/20012—T8) 
PROGRAMMING LANGUAGES 
Algorithms 
Algebraic properties of operator precedence languages, 6 
:31523 (UCLA—10P 14-122) 
Research Programs 
Data-flow computer architecture. Annual technical progress 
report, July 1, 1980-June 30, 1981, 6 :31511 
(DOE/ER/10473—2) 
PROJECT (IVY) 
See IVY PROJECT 
PROMETHAZINE 
See AMINES 
PROMETHIUM 155 
Beta-Minus Decay 
Identification of new neutron-rich rare-earth nuclei produced 
in *5*Cf spontaneous fission, 6 :31416 (EGG-M—02581) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Electron-Molecule Coiiisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T1) 
PROPANONE 
See ACETONE 
PROTECTIVE CLOTHING 
Shutters 
Minimum/constant voltage PLZT electrooptic shutters, 6 
:31140 (SAND—81-0727C) 
PROTEINS 
See also PEPTIDES 


PUBLIC BUILDINGS 
Transport Theory 


Biosynthesis 
Developmental biochemistry of cottonseed embryogenesis and 
germination. XIII. Regulation of biosynthesis of principal 
storage proteins, 6 :31256 
Regulation of Cd**/Zn** -stimulated metallothionein synthesis 
during induction, deinduction, and superinduction, 6 :31229 
Chemical Activation 
Comparative studies of zinc metabolism in cultured Chinese 
Hamster cells wth differing metallothionein-induction 
capacities, 6 :31306 
Chemical Properties 
Developmental biochemistry of cottonseed embryogenesis and 
germination. XII. Purification and properties of principal 
storage proteins, 6 :31231 
Phosphorylation of heavy sacroplasmic reticulum vesicles: 
identification and characterization of three phosphorylated 
proteins, 6 :31234 
PROTON REACTIONS 
Mean Free Path 
Is the concept of a mean free path relevant to nucleons in 
nuclei, 6 :31415 
PROTON-ANTIPROTON INTERACTIONS 
Elastic Scattering 
Study of new heavy bosons in proton-antiproton interactions. 
Progress report, October 1, 1969-September 30, 1970, 6 
:31374 (UCI—34P 149-1) 
Particle Production 
Study of new heavy bosons in proton-antiproton interactions. 
Progress report, October 1, 1969-September 30, 1970, 6 
:31374 (UCI—34P 149-1) 
PROTON-NEUTRON INTERACTIONS 
Particle Production 
Study of the neutron-proton interaction in the 300-700 MeV 
energy region. Annual progress report, 1980-1981, 6 :31370 
(DOE/ER/04449—34) 
Polarized Beams 
Measurement of the free neutron-proton analyzing power and 
spin transfer parameters in the charge exchange region at 
790 MeV, 6 :31371 (LA—8919-T) 
Spin Exchange 
Measurement of the free neutron-proton analyzing power and 
spin transfer parameters in the charge exchange region at 
790 MeV, 6 :31371 (LA—8919-T) 
PROTON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Research Programs 
Progress report of a research program in experimental high 
energy physics, January 1, 1981-December 31, 1981, 6 :31367 
(DOE/ER/03130—T4) 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
Study of the neutron-proton interaction in the 300-700 MeV 
energy region. Annual progress report, 1980-1981, 6 :31370 
(DOE/ER/04449—34) 
Particle Production 
Calculation of cosmic ray antiproton-proton ratio, 6 :31379 
(DOE/ET/05007— 16) 
PROTONS 
See also COSMIC PROTONS 
Depth Dose Distributions 
Proton penetration experiments: revised evaluation, 6 :31274 
(DOE/EV/04733—T1) 
Diffusion 
QNS measurements on water in biological and model systems, 
6 :31420 (CONF-810840—1) 
Energy Losses 
HETFIS: High-Energy Nucleon-Meson Transport Code with 
Fission, 6 :31421 (ORNL/TM—7882) 
Transport Theory 
HETFIS: High-Energy Nucleon-Meson Transport Code with 
Fission, 6 :31421 (ORNL/TM—7882) 
PROTOPLASTS 
See PLANT CELLS 
PUBLIC BUILDINGS 
See also SHOPPING CENTERS 





PUBLIC BUILDINGS 
Energy Conservation 


Conservation 
Church of the Valley, San Ramon, California. Final technical 
report, 6 :30230 (DOE/CS/32139—T1) 
Role of local government in energy policy (Book chapter), 6 
:30712 
Solar Space Heating 
Church of the Valley, San Ramon, California. Final technical 
report, 6 :30230 (DOE/CS/32139—T1) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
GAS UTILITIES 


Energy Efficiency 
Energy efficiency and the utilities: new directions (Symposium 
proceedings), 6 :30760 
Energy Management 
Conservation: energy management by whose design and at 
what cost, 6 :30726 (CONF-790346—) 
Conservation: energy management by design. Keynote address, 
6 :30695 (CONF-790346—) 


Conservation: energy management by whose design and at 
what cost, 6 :30726 (CONF-790346—) 
Load Management 
Energy management benefits through the consumer/utility 
interface, 6 :30725 (CONF-790346—) 
Operating Cost 
Energy management benefits through the consumer/utility 
interface, 6 :30725 (CONF-790346—) 
Regulations 
Public utility regulation and the decade ahead, 6 :30764 
PUBLIC UTILITY REGULATORY POLICIES ACT 


Progress with PURPA: the activities of Pacific Gas and 
Electric Company in meeting the requirements of Section 
133 of the Public Utility Regulatory Policies Act of 1978, 6 
:30766 

PUMP TURBINES 
Performance 

Innovative equipment for small-scale hydro developments, 6 

:30117 (EGG-M—03381) 
PUMPED STORAGE POWER PLANTS 
Design 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 2. 
Project design criteria: UPH. Final report, 6 :30115 (EPRI- 
EM—1589-Vol.2) 

Economic Analysis 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 


Feasibility of a small scale pumped storage demonstration 
project, Hibbing, Minnesota (5 to 15 MW capacity), 6 :30656 
(DOE/TIC— 1028678) 

Feasibility Studies 

Feasibility of a small scale pumped storage demonstration 
project, Hibbing, Minnesota (5 to 15 MW capacity), 6 :30656 
(DOE/TIC— 1028678) 

Pump Turbines 

Innovative equipment for small-scale hydro developments, 6 

330117 (EGG-M—03381) 
Site Selection 

Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 

Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 5: site 
selection. Final report, 6 :30652 (EPRI-EM—1589-Vol.5) 

Technology Assessment 

Feasibility of a small scale pumped storage demonstration 
project, Hibbing, Minnesota (5 to 15 MW capacity), 6 :30656 
(DOE/TIC— 1028678) 
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Preliminary design study of underground pumped hydro and 
compressed-air energy storage in hard rock. Volume 1. 
Executive summary. Final report, 6 :30651 (EPRI-EM— 
1589-Vol.1) 

Water Resources 

Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 

PUMPS 
See also WIND-POWERED PUMPS 
Control Systems 

Standpipe-Bubbler pump level control study: 1E-3862, 
controlled clearance pump/system model analysis (Task A) 
W.P. 7373. Engineering memorandum 0190 (LMFBR), 6 
:30604 (DOE/SF/98001—TS8) 

Evaluation 

Evaluation of alternative slurry pumps, pipes, and fired heaters, 

6 :29844 (DOE/OR/03054—2) 
Maintenance 

SDG and E/ERDA Geothermal Loop Experimental Facility. 
Brine reinjection pump report, 6 :30331 (DOE/ET/28443— 
T11) 

tion 

SDG and E/ERDA Geothermal Loop Experimental Facility. 
Brine reinjection pump report, 6 :30331 (DOE/ET/28443— 
T11) 

PURIFICATION 
Comparative Evaluations 

Selection of a gas treatment process for UCG gases, 6 :29816 

(CONF-8007 16—) 
Reviews 

Selection of a gas treatment process for UCG gases, 6 :29816 

(CONF-800716—) 
PWR TYPE REACTORS 


See also DOEL-2 REACTOR 
MIHAMA-2 REACTOR 
OCONEE-2 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
SURRY-2 REACTOR 
TAKAHAMA-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TROJAN REACTOR 


Coated Fuel Particles 
Process development and fabrication for sphere-pac fuel rods, 
6 :30553 (DOE/ET/34215—18) 
Fuel Rods 
Analysis of fission gas release measurements using the 
COMETHE IIIJ and FCODE-Alpha computer codes. Final 
report, 6 :30557 (EPRI-NP—1954) 
Assessment of precision gamma scanning for inspecting LWR 
fuel rods. Final report, 6 :30556 (EPRI-NP—1952) 
Process development and fabrication for sphere-pac fuel rods, 
6 :30553 (DOE/ET/34215—18) 
In-Service Inspection 
Steam generator nozzle dams for primary head activities, 6 
:30589 
Loss of Coolant 
Steam-water mixing and system hydrodynamics program, Task 
4. Quarterly progress report, 1 July-30 September 1980, 6 
30645 (NUREG/CR—1822) 
Power-Cooling-Mismatch Accidents 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments, 6 :30639 (EGG-M—02881) 
Reactivity Insertions 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments, 6 :30639 (EGG-M—02881) 
Reactor Fueling 
Steam generator nozzle dams for primary head activities, 6 
:30589 
Reactor Instrumentation 
Steam 80 steam generator instrumentation, 6 :30590 
Reactor Maintenance 
Steam generator nozzle dams for primary head activities, 6 
:30589 
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Reactor Materials 

Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water, 6 
:30555 (EPRI-NP—1884) 

Reactor Safety 

Light water reactor safety technology program. Quarterly 

report, January-March, 1981, 6 :30646 (SAND—81-1325) 
Remote Viewing Equipment 

Optical scanner system for internal inspection of steam 

generator tubes. Final report, 6 :30565 (EPRI-NP—1944) 
Steam Generators 

Accuracy of x-ray diffraction residual stress measurement, 6 
:30574 (EPRI-WS—80-136) 

Combustion engineering: steam generator tube bending 
practices, 6 :30582 (EPRI-WS—80-136) 

Discussion of corrosion mechanisms, 6 :30572 (EPRI-WS—80- 
136) 

Evaluation of residual tensile stresses by accelerated stress 
corrosion cracking tests, 6 :30578 (EPRI-WS—80-136) 

Factors affecting U-bend cracking, 6 :30577 (EPRI-WS—80- 
136) 

Influence of chemical composition and metallurigical 
microstructure on stress corrosion cracking (SCC) of Inconel 
Alloy 600, 6 :30580 (EPRI-WS—80-136) 

NRC concerns about steam generator tube U-bend failures, 6 
:30618 (EPRI-WS—80-136) 

Optical scanner system for internal inspection of steam 
generator tubes. Final report, 6 :30565 (EPRI-NP—1944) 

Residual stress measurements of U-bends and correlation with 
accelerated stress corrosion tests, 6 :30575 (EPRI-WS—80- 
136) 

Review of U-bend cracking as a result of tube denting, 6 
:30571 (EPRI-WS—80-136) 

Steam 80 steam generator instrumentation, 6 :30590 

Steam generator nozzle dams for primary head activities, 6 
30589 

Steam-generator sludge-pile model-boiler testing. Final report, 
6 :30564 (EPRI-NP—1941) 

Stress corrosion cracking tests of Alloy 600, 6 :30579 (EPRI- 
WS—80-136) 

Stress corrosion failures in Alloy 600 immersion heaters, 6 
:30581 (EPRI-WS—80-136) 

Stresses in bent inconel tubes, 6 :30573 (EPRI-WS—80-136) 

Summary of operating plant experience and U-bends, 6 :30567 
(EPRI-WS—80- 136) 

Surface residual stress distributions in as-bent Inconel 600 U- 
bend and Incoloy 800 90-degree bend tubing samples, 6 
:30576 (EPRI-WS—80-136) 

Workshop on cracking of Alloy 600 U-bend tubes in steam 
generators, 6 :30566 (EPRI-WS—80- 136) 

Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice, 6 :30585 (EPRI- 
WS—80-157) 

PYRENE 
Photon-Molecule Collisions 

Studies of photoionization in liquids using a laser two-photon 
ionization conductivity technique (Potoionization of pyrene, 
fluoranthene and TMPD in liquid n-pentane), 6 :31343 
(CONF-810734—2) 

PYROLYSIS PRODUCTS 
See also CHARS 
Synergism 

Interaction of x-rays and food pyrolysis products in producing 
oncogenic transformation in vitro, 6 :31263 
(DOE/EV/04733—T1) 

PYROMETERS 

Infrared pyrometer for measuring 700-900 kelvin surface 
temperatures in a combustion gas background environment, 
6 :31145 

PYROXYLIN 
See NITROCELLULOSE 


Q 


QUANTITATIVE CHEMICAL ANALYSIS 
Voltametry 
Automated controlled-potential coulometer for plutonium 
determination, 6 :31139 (LA—8653) 
QUANTUM CHROMODYNAMICS 
Corrections 
Evidence for large-x correcticns in quantum chromodynamics, 
6 :31396 
Structure Functions 
Evidence for large-x corrections in quantum chromodynamics, 
6 :31396 
QUANTUM FIELD THEORY 


See also LAGRANGIAN FIELD THEORY 
QUANTUM CHROMODYNAMICS 


Relativistic Range 
Nuclear slab collision in a relativistic quantum field theory, 6 
:31392 (LBL—12893) 
QUASARS 
Emission Spectra 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
Ionization 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
Radiation Heating 
X-ray heating and ionization of broad-line emission regions in 
QSOs and active galaxies, 6 :31328 
QUERCUS 
See OAKS 
QUINOLINES 
Toxicity 
Chironomus tentans bioassay for testing synthetic fuel products 
and effluents, with data on acridine and quinoline, 6 :31303 


RABBIT TUBES 
See also REACTION PRODUCT TRANSPORT SYSTEMS 
On-Line Control Systems 
Pneumatic sample-transfer system for use with the Lawrence 
Livermore National Laboratory rotating target neutron 
source (RTNS-D, 6 :30076 (UCID—19161) 
RADIATION ACCIDENTS 
Emergency Plans 
Peace-time radiological training for fire fighting and paramedic 
staff, 6 :30055 (PNL-SA—9496) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HAZARDS 
Reassessment of radiation hazards: can health physicists keep 
up, 6 :31281 
RADIATION QUALITY 
Radiation Injuries 
Effect on mouse skin of radiation differing in linear energy 
transfer, 6 :31279 (JPRS—78499) 
RADIATION TRANSPORT 
Research Programs 
Transport and reactor therory. Progress report, January 1 - 
March 31, 1981, 6 :30621 (LA—8910-PR) 
RADIO EQUIPMENT 
Installation 
Timing and firing, 6 :31166 (AD—361831) 
Operation 
Timing and firing, 6 :31166 (AD—361831) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 





RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


T 

Assessment of accident thermal testing and analysis procedures 
for radioactive materials shipping package, 6 :31081 

Peace-time radiological training for fire fighting and paramedic 
staff, 6 :30055 (PNL-SA—9496) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Engineered Safety Systems 

Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 

Feasibility Studies 

Subseabed Disposal Program Plan. Volume I. Overview, 6 

:30041 (SAND—81-0007/1) 
Field Tests 

Numerical modeling of the Near Surface Test Facility No. 1 

and No. 2 heater tests, 6 :30038 (RHO-BWI-SA—146) 
High-Level Radioactive Wastes 

Subseabed Disposal Program Plan. Volume I. Overview, 6 

:30041 (SAND—81-0007/1) 
Iodine 129 

Ceramic phases for immobilization of '*°I, 6 :30025 

(DOE/ET/41900—9) 
Low-Level Radioactive Wastes 

Low-level radioactive waste: an introductory overview, 6 

:30024 (CONF-810733—1) 
Marine Disposal 

Acoustic and thermal-sensor systems for the In-Situ Heat- 

Transfer Experiment, 6 :30044 (SAND—81-7061) 
Radiation Protection 

Implementation of long-term environmental radiation 

standards: the issue of verification, 6 :30051 (PB—81-114910) 
Salt Deposits 

Effects of clay-seam behavior on WIPP repository design, 6 

:30042 (SAND—81-0768) 
Sea Bed 

Subseabed Disposal Program Plan. Volume I. Overview, 6 

:30041 (SAND—81-0007/1) 
Sealing Materials 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Thermal Stresses 

Study of regional temperature and thermohydrologic effects of 
an underground repository for nuclear wastes in hard rock, 6 
:30046 

Underground Disposal 

Low-level radioactive waste: an introductory overview, 6 
:30024 (CONF-810733—1) 

PSU/WES interlaboratory comparative methodology study of 
an experimental cementitious repository seal material, 6 
:30028 (ONWI—198) 

Study of regional temperature and thermohydrologic effects of 
an underground repository for nuclear wastes in hard rock, 6 


RADIOACTIVE WASTE FACILITIES 
Accidents 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
Design 
Effects of clay-seam behavior on WIPP repository design, 6 
:30042 (SAND—81-0768) 
Monitoring 
Monitor for detecting nuclear waste leakage in a subsurface 
repository, 6 :30026 (LBL—11981) 
Site Surveys 
Characterization of existing surface conditions at Sheffield low- 
level waste disposal facility. Final report, 6 :30027 
(NUREG/CR— 1683) 
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Water Influx 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Alpha-Bearing Wastes 
INFX guide: summary of US DOE plans and policies for 
international cooperation in the field of radioactive waste 
management, 6 :30033 (PNL—3774) 
Cesium 137 
Executive strategy plan for beneficial uses program: cesium- 
137 sewage sludge irradiation, 6 :30074 (DOE/NE—0014) 
High-Level Radioactive Wastes 
INFX guide: summary of US DOE plans and policies for 
international cooperation in the field of radioactive waste 
management, 6 :30033 (PNL—3774) 
International Cooperation 
INFX guide: summary of US DOE plans and policies for 
international cooperation in the field of radioactive waste 
management, 6 :30033 (PNL—3774) 
Low-Level Radioactive Wastes 
INFX guide: summary of US DOE plans and policies for 
international cooperation in the field of radioactive waste 
management, 6 :30033 (PNL—3774) 
Low-level radioactive waste: an introductory overview, 6 
:30024 (CONF-810733—1) 
RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 
Nuclear waste incineration technology status, 6 :30037 (RFP— 
3250) 
Combustion 
Electric controlled air incinerator for radioactive wastes 
(Patent), 6 :30047 
Denitrification 
Process for the denitrification of high-level radioactive liquid 
wastes, 6 :30045 (PNL-TR—415) 
Gaseous Wastes 
Design and cost estimate for the SRL integrated hot off gas 
facility using selective adsorption, 6 :30039 (SAI—509991R) 
High-Level Radioactive Wastes 
Process for the denitrification of high-level radioactive liquid 
wastes, 6 :30045 (PNL-TR—415) 
Solution chemistry techniques in SYNROC preparation, 6 
:30040 (SAND—80-2375) 
Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams, 6 :30032 (ORNL/TM—7782) 
Incinerators 
Nuclear waste incineration technology status, 6 :30037 (RFP— 
3250) 
Intermediate-Level Radioactive Wastes 
Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 
Iodine 129 
Ceramic phases for immobilization of '*°I, 6 :30025 
(DOE/ET/41900—9) 
Ton Exchange 
Decontamination of alkaline radioactive waste by ion 
exchange, 6 :30049 
Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams, 6 :30032 (ORNL/TM—7782) 
Ion Exchange Materials 
Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams, 6 :30032 (ORNL/TM—7782) 
Liquid Wastes 
Process for decontaminating radioactive liquids using a calcium 
cyanamide-containing composition (Patent application), 6 
:30048 
Low-Level Radioactive Wastes 
Nuclear waste incineration technology status, 6 :30037 (RFP— 
3250) 
Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 
Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams, 6 :30032 (ORNL/TM—7782) 
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Osmosis 
Purification and decontamination of a caustic water by reverse 
osmosis, 6 :30035 (RFP—3103) 


Process for decontaminating radioactive liquids using a calcium 
cyanamide-containing composition (Patent application), 6 
:30048 

Sintering 

Ceramic phases for immobilization of '°I, 6 :30025 

(DOE/ET/41900—9) 
Solidification 

Ceramic phases for immobilization of '°I, 6 :30025 
(DOE/ET/41900—9) 

Final report on cermet high-level waste forms, 6 :30029 
(ORNL—5760) 

Solution chemistry techniques in SYNROC preparation, 6 
:30040 (SAND—80-2375) 

Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 

RADIOACTIVE WASTE STORAGE 
Cesium 137 

Strontium and cesium radionuclide leak detection alternatives 

in a capsule storage pool, 6 :30034 (PNL—3844) 
Containers 

Paint selection for coating radioactive-waste drums, 6 :30036 
(RFP—3119) 

Intermediate-Level Radioactive Wastes 

Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 

Leak Testing 

Strontium and cesium radionuclide leak detection alternatives 

in a capsule storage pool, 6 :30034 (PNL—3844) 
Low-Level Radioactive Wastes 

Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 

Radionuclide Migration 
Geochemical modeling: a review, 6 :30052 (PNL—3574) 
Strontium 90 

Strontium and cesium radionuclide leak detection alternatives 

in a capsule storage pool, 6 :30034 (PNL—3844) 
Underground Storage 

Storage and solidification of LAW/MAW in underground 
caverns: Phase 2. Semiannual report, January 1, 1980-June 
30, 1980, 6 :30023 (ORNL-tr—4775) 

RADIGACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 

Materials characterization center workshop on compositional 
and microstructural analysis of nuclear waste materials. 
Summary report, 6 :31027 (PNL—3832) 

Chemical Composition 

Thermal phase stability of some simulated Defense waste 

glasses, 6 :31003 (PNL-SA—9101) 
Meetings 

Materials characterization center workshop on compositional 
and microstructural analysis of nuclear waste materials. 
Summary report, 6 :31027 (PNL—3832) 

Phase Stability 

Thermal phase stability of some simulated Defense waste 

glasses, 6 :31003 (PNL-SA—9101) 
Simulation 

Materials characterization center workshop on compositional 
and microstructural analysis of nuclear waste materials. 
Summary report, 6 :31027 (PNL—3832) 

Structural Chemical Analysis 

Materials characterization center workshop on compositional 
and microstructural analysis of nuclear waste materials. 
Summary report, 6 :31027 (PNL—3832) 

Viscosity 

Thermal phase stability of some simulated Defense waste 

glasses, 6 :31003 (PNL-SA—9101) 


Examination of the effect in radiological assessments of high 
soil-plant concentration ratios for harvested vegetation, 6 
:31206 

RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Research Programs 

Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1980-September 30, 1981 (Lead abstract), 
6 :31259 (DOE/EV/04733—T1) 

RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNING 
Comparative Evaluations 
Radionuclide scans not indicated for clinical Stage I melanoma, 
6 :31252 
RADIOISOTOPES 
Decay 
Radioactive decay data tables, 6 :31424 (DOE/TIC—11026) 
Mass Spectroscopy 
Radioisotope detection and dating with accelerators, 6 :31207 
Radioecological Concentration 

Environmental status of the Hanford Site for CY-1980, 6 

31204 (PNL—3729) 
RADIOMETRIC SURVEYS 
Data Analysis 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): series introduction and the principal- 
components-analysis method, 6 :29971 (GJBX—114(81)) 

Statistical Models 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): series introduction and the principal- 
components-analysis method, 6 :29971 (GJBX—114(81)) 

RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
(In environment.) 
Mathematical Models 

Geochemical modeling: a review, 6 :30052 (PNL—3574) 

On the long-term behavior of '°I in the terrestrial 
environment, 6 :31203 (IAEA-SM—257/56) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 

Preparation of gallium-68 radiopharmaceuticals for positron 
tomography. Progress report, November 1, 1980-December 
31, 1981, 6 :31247 (DOE/EV/04318—4) 

Pharmacology 

Radioiodinated fatty acids for myocardial imaging: effects of 

chain length, 6 :31246 
Risk Assessment 

Impact of risk considerations on dosimetry of 

radiopharmaceuticals, 6 :31245 (CONF-810606—85) 
Tissue Distribution 

Radioiodinated fatty acids for myocardial imaging: effects of 

chain length, 6 :31246 
RADIOSTERILIZATION 
Commercialization 
Executive strategy plan for beneficial uses program: cesium- 
137 sewage sludge irradiation, 6 :30074 (DOE/NE—0014) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON “HERAPY 
Pions Minus 

Biomedical applications of pion-producing accelerators, 6 

:31253 
Side Effects 

Hyperprolactinemia from radiation-induced hypothalamic 

hypopituitarism, 6 :31289 





RADON 211 
Isotope Production 


RADON 211 
Isotope Production 
Method for the preparation of radon-211 (Patent application), 6 
:31060 
RAFT RIVER VALLEY 
Electromagnetic Surveys 
Airborne electromagnetic surveys as a reconnaissance 
technique for geothermal exploration, 6 :30303 
Geothermal Power Plants 
Corrosicn testing of carbon steel in aereated geothermal brine, 
6 :30349 (EGG-GTH—5474) 
Raft River geothermal facility, 6 :30339 (EGG-M—03281) 
Geothermal Wells 
Review of the Geothermal Reservoir well Stimulation 
Program, 6 :30366 (SAND—81-0036C) 
R 
Raft River geothermal site: a reinjection study, 6 :30335 
RAILWAYS 
Efficiency 
Program plan: energy study of rail transportation, 6 :30849 
(DOE/CS/51176—T25) 
Energy Consumption 
Railroad energy study: description of rail transportation in the 
United States. Volume I. Freight railroading, 6 :30848 
(DOE/CS/51176—T 12) 
Energy Demand 
Energy-economy study methods and transit cases. Final report, 
6 :30845 (DOE/CS/50189—T1) 
Energy Efficiency 
Railroad energy study: efficiency improvements. Volume I. 
Freight railroading, 6 :30847 (DOE/CS/51176—T11) 
Cost 


Railroad energy study: efficiency improvements. Volume I. 
Freight railroading, 6 :30847 (DOE/CS/51176—T11) 
Regulations 
Program plan: energy study of rail transportation, 6 :30849 
(DOE/CS/51176—T25) 
Railroad energy study: regulation. Volume 2: rail-passenger 
transportation, 6 :30846 (DOE/CS/51176—T9) 
Reviews 
Railroad energy study: regulation. Volume 2: rail-passenger 
transportation, 6 :30846 (DOE/CS/51176—T9) 
RAMAN EFFECT 
Mathematical Models 
Inhomogeneously pumped stimulated Raman scattering, 6 
31098 
RANKINE CYCLE ENGINES 
Design and development of a reciprocating low-temperature 
freon expander, 6 :30863 (CONF-810812—34) 
RANKINE CYCLE POWER SYSTEMS 
Heat Recovery 
Residual-energy-applications program: support and integration 
report, 6 :30876 (DOE/ET/12866—6) 
Performance 
Manual for the program CASLE: cycle analysis and second- 
law evaluation, 6 :31121 (EGG-CS—5351) 
Thermodynamics 
Manual for the program CASLE: cycle analysis and second- 
law evaluation, 6 :31121 (EGG-CS—5351) 
Waste Heat Utilization 
Residual-energy-applications program: support and integration 
report, 6 :30876 (DOE/ET/12866—6) 
RARE EARTH COMPOUNDS 
Chemical Preparation 
Production of high temperatures in the chemical laboratory: 
examples of application in lanthanoid oxo-chemistry, 6 
:31035 
RARE EARTHS 


See also CERIUM 
DYSPROSIUM 
EUROPIUM 
GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
SAMARIUM 
YTTERBIUM 
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Liquid Column Chromatography 
Preparative separation of lanthanoids by high-pressure liquid 
chromatography (HPLC), 6 :31031 
RARE GASES 


See also ARGON 
HELIUM 
KRYPTON 
NEON 
XENON 


Ion Drift 
The drift, diffusion, and reactions of slow ions in gases. Final 
report 1 Jul 1975-28 Feb 1980, 6 :31338 (AD-A—090951) 
RATE STRUCTURE 
Cost and rates, 6 :30735 (NP—22596) 
Cost and rates: marginal cost, 6 :30737 (NP—22596) 
Cost and rates (Recommendations for cost-based rates), 6 
:30738 (NP—22596) 
Cost-based rates (Four methods of time-differentiated 
accounting costs), 6 :30736 (NP—22596) 
Customer attitudes (Surveys by Elrick and Lavidge, Inc.), 6 
:30747 (NP—22596) 
Equipment for load management, 6 :30743 (NP—22596) 
Load control (Experiences at Arizona Public Service Co.), 6 
:30744 (NP—22596) 
Load control at Detroit Edison, 6 :30745 (NP—22596) 
Load management and controls, 6 :30746 (NP—22596) 
Load-management evaluation (Use of integrative analysis), 6 
:30750 (NP—22596) 
Load-management application and evaluation (Decision making 
and cost-benefit analysis), 6 :30751 (NP—22596) 
Load management (Planning and programs at S. California 
Edison Co.), 6 :30752 (NP—22596) 
Load management (As practiced at Dayton Power and Light 
Co.), 6 :30753 (NP—22596) 
Load management (Review of Virginia Electric and Power 
Co. activities), 6 :30754 (NP—22596) 
Load-management evaluation (From regulatory point of view; 
California PUC), 6 :30755 (NP—22596) 
Load management (What to do/what not to do; Michigan 
PSC), 6 :30756 (NP—22596) 
Load management (Approaches and regulatory goals; New 
York PSC), 6 :30757 (NP—22596) 
Load research (Rationale and insights), 6 :30739 (NP—22596) 
Load research (Programs at Los Angeles Dept. of Water and 
Power), 6 :30740 (NP—22596) 
Load research (Program at Wisconsin Electric Power Co.), 6 
:30741 (NP—22596) 
Load research (Uses at Middle South Services, Inc.), 6 :30742 
(NP—22596) 
Long-term outlook for the electric-power business, 6 :30758 
(NP—22596) 
Time-of-use rate studies with residential customers (By 
Research Triangle Inst.), 6 :30748 (NP—22596) 
Attitudes 
Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 
Economic Elasticity 
Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 
Environmental Impact Statements 
Final environmental impact statement. Alternative electric 
power rate structures, 6 :30890 (TVA/ONR/PCS—81/1) 
Meetings 
Electric-Utility Rate-Design Study: proceedings of the rate- 
design-study regional conferences, 6 :30734 (NP—22596) 
Regulations 
Regulation and the electric-utility industry, 6 :30759 (NP— 
22596) 
REACTION PRODUCT TRANSPORT SYSTEMS 
See also RABBIT TUBES 
Operation 
Development of a gas-jet coupled ISOL facility with a **Cf 
spontaneous fission source, 6 :31417 (EGG-M—02681) 
REACTIVITY INSERTIONS 
Fuel Element Failure 
Fission product signatures measured during the PBF power 
cooling mismatch and reactivity initiated accident 
experiments (PWR;BWR), 6 :30639 (EGG-M—02881) 
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REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
TRANSIENT OVERPOWER ACCIDENTS 


Aerosols 
Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1979. Progress report, 1 October 1978- 
30 September 1979, 6 :30644 (NUREG/CR—1776) 
Fuel Element Failure 
Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions 
(HTGR), 6 :30640 (GA-A—16291) 
Heat Transfer 
Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system (LMFBR), 6 
:30636 (CONF-810804—11) 
Hydraulics 
Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system (LMFBR), 6 
:30636 (CONF-810804—11) 
Test Facilities 
Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system (LMFBR), 6 
:30636 (CONF-810804—11) 
Thermal Stresses 
Single model for the performance of HEU/LEU fissile and 
ThO, fertile fuel under hypothetical accident conditions 
(HTGR), 6 :30640 (GA-A—16291) 
Two-Phase Flow 
Analytical and experimental simulation of boiling oscillations in 
sodium with a low-pressure water system (LMFBR), 6 
:30636 (CONF-810804—11) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CORE CATCHERS 
REACTOR CORES 


Pipes 
Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--2. Experimental 
verification on a Type 304 stainless steel pipe, 6 :30624 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Failures 
Unplanned loss of the FFTF inert gas cooling system for the 
control rod drive mechanisms. Final unusual occurrence 
report, 6 :30608 (HEDL-UOR—80-006) 
Mathematical Models 
Operational, control and protective system transient analyses of 
the closed-cycle GT-HTGR power plant, 6 :30629 
Performance 
Operational, control and protective system transient analyses of 
the closed-cycle GT-HTGR power plant, 6 :30629 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Steam 80 steam generator instrumentation (PWR), 6 :30590 
REACTOR KINETICS 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 


REFRIGERATING MACHINERY 
Design 


Chemical Radiation Effects 
Helium diffusion in irradiated boron carbide (LMFBR), 6 
:30627 (HEDL-SA—2236-FP) 
Corrosion Resistance 
Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water 
(PWR; BWR), 6 :30555 (EPRI-NP—1884) 
Physical Radiation Effects 
Irradiation effects. Task 2. Irradiation damage in cladding and 
core structural materials (LMFBR), 6 :30601 
(DOE/SF/00824—T19) 
Standards 
Annual book of ASTM standards. Part 45. Nuclear standards, 
6 :30625 
Stress Corrosion 
Evaluation of the effects of heat treatment on the passive 
behavior of Ni-Cr-Fe alloys in high-temperature water 
(PWR; BWR), 6 :30555 (EPRI-NP—1884) 
REACTOR PHYSICS 
Research Programs 
Transport and reactor therory. Progress report, January 1 - 
March 31, 1981, 6 :30621 (LA—8910-PR) 
REACTOR PROTECTION SYSTEMS 
Operation 
Operational, control and protective system transient analyses of 
the closed-cycle GT-HTGR power plant, 6 :30629 
Performance Testing 
Hydraulically supported absorber balls ISS (inherent shutdown 
system) - water loop testing, absorber column (LMFBR), 6 
:30600 (DOE/SF/00824—T 14) 
Test Facilities 
Hydraulically supported absorber balls ISS (inherent shutdown 
system) - water loop testing, absorber column (LMFBR), 6 
:30600 (DOE/SF/00824—T 14) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
See also REACTOR SAFETY EXPERIMENTS 
Research Programs 
Light water reactor safety technology program. Quarterly 
report, January-March, 1981, 6 :30646 (SAND—81-1325) 
REACTOR SAFETY EXPERIMENTS 
LMFBR loss of flow simulations in the sodium loop safety 
facility, 6 :30648 
REACTOR SITING 
See SITE SELECTION 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECYCLING 
Economics 
Power-plant fly-ash utilization: a chemical processing 
perspective, 6 :30879 (IS-M—321) 
REDOX FUEL CELLS 
Electrochemistry 
Electrocatalysis at oxide-covered metal electrodes, 6 :30781 
(BNL—29821) 
REFRACTORIES 
Standards 
Annual book of ASTM standards. Part 17. Refractories, glass, 
and other ceramic materials; manufactured carbon and 
graphite products, 6 :30988 
Test Facilities 
Design, engineering, and evaluation of refractory liners for 
slagging gasifiers, 6 :29846 (DOE/OR/13410—T3) 
REFRIGERANTS 
Flow Rate 
Holding amount of refrigerant in refrigeration system, 6 :31083 
(ORNL-tr—4752) 
Two-Phase Flow 
Holding amount of refrigerant in refrigeration system, 6 :31083 
(ORNL-tr—4752) 
REFRIGERATING MACHINERY 
Design 
Design and development of a reciprocating low-temperature 
freon expander, 6 :30863 (CONF-810812—34) 





REFRIGERATING MACHINERY 
Operation 


Design and development of a reciprocating low-temperature 
freon expander, 6 :30863 (CONF-810812—-34) 
Refrigerants 
Holding amount of refrigerant in refrigeration system, 6 :31083 
(ORNL-tr—4752) 
REFRIGERATION 
Superfluid helium bath cooling of a tokamak reactor toroidal 
field coil system, 6 :31474 (GA-A—16422) 
REFUSE 
See SOLID WASTES 
REFUSE-FUELED POWER PLANTS 
Feasibility Studies 
Carry-over grain stocks as an emergency fuel, 6 :30498 
Gas Turbines 
Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REGULATIONS 


See also POLLUTION REGULATIONS 
PRICING REGULATIONS 


Cost Benefit Analysis 
Economics of permitting: an approach, 6 :31218 
REINFORCED CONCRETE 
Materials Testing 
Conceptual design of a glass-reinforced concrete solar 
collector, 6 :30272 (SAND—81-7011) 
RELAYS 
Seismic Effects 
Seismic relay testing, 6 :30647 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMOTE VIEWING EQUIPMENT 


Optical Scanners 
Optical scanner system for internal inspection of steam 
generator tubes. Final report (PWR), 6 :30565 (EPRI-NP— 
1944) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Directories 
Information resources in the USA on new and renewable 
energy: a description and directory, 6 :30769 (CONF- 
810802—2) 
Feasibility Studies 
Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a 
feasibility study, 6 :30789 (DOE/CS/10045—T3) 
Reviews 
USA: living with the sun, 6 :30770 (DOE/CE—0017) 
RESEARCH PROGRAMS 
Data 
Quarterly status of Department of Energy projects, 6 :30689 
(DOE/MA—0006/1) 
RESERVOIR ENGINEERING 
Effects of friction on hydraulic fracture growth near unbonded 
interfaces in rocks, 6 :29956 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
Acidization 
Fracture acidization study of calcareous siltstone from a 
geothermal reservoir, 6 :30336 
Rock Mechanics 
Evidence of pressure solution in geothermal reservoir 
sandstone, 6 :30407 
Rock-Fluid Interactions 
Evidence of pressure solution in geothermal reservoir 
sandstone, 6 :30407 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 
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Air Infiltration 

Field studies of the air tightness of residential buildings, 6 

30834 
Energy Conservation 

Residential site design and energy conservation. Part 1: general 

report, 6 :30820 (NP—1904010) 
Geothermal Space Heating 

Boise geothermal district heating system: technical design, 6 

30391 
Indoor Air Pollution 

Residential air pollution levels: observation and data 

interpretation, 6 :30841 
Power Demand 

Load management in operation: a consumer-voluntary program 

pays for the system in one hour, 6 :30767 
Site Selection 

Residential site design and energy conservation. Part 1: general 

report, 6 :30820 (NP—1904010) 
Solar Space Heating 

A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 

Comparison of residential window distributions and effects of 
mass and insulation, 6 :30248 (SERI/TP—721-1300) 

Solar Water Heating 

A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 

RESIDENTIAL SECTOR 
Energy Conservation 

Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 

Role of local government in energy policy (Book chapter), 6 
:30712 

Energy Consumption 

Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 

Projecting regional potentials for cost-effective energy 
conservation and renewable resource applications: a 
feasibility study, 6 :30789 (DOE/CS/10045—T3) 

Energy Demand 

Fuel choice and aggregate energy demand in the residential 

and commercial sectors, 6 :30706 
Time-of-Use Pricing 

Time-of-use rate studies with residential customers (By 

Research Triangle Inst.), 6 :30748 (NP—22596) 
RESIDUAL PETROLEUM 
Combustion Products 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 2. Hot component corrosion 
evaluation. Final report, 6 :30471 (EPRI-AP—1882-Vol.2) 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Comparative Evaluations 

Studies on complexing resins accumulating uranium from 

seawater, 6 :30008 (GJBX—212-81) 
Sorptive Properties 

Studies on complexing resins accumulating uranium from 

seawater, 6 :30008 (GJBX—212-81) 
Testing 
Convenient laboratory screening test for potential sorbers of 
uranium from seawater, 6 :30010 (GJBX—212-81) 
RESISTANCE HEATING 
Economics 
Electric process heating in industry, 6 :30882 
Energy Efficiency 
Electric process heating in industry, 6 :30882 
RESOURCE DEVELOPMENT 
Socio-Economic Factors 

Analysis of socioeconomic issues and impact of development of 
the Bravo Dome carbon dioxide field. Final report, February 
1, 1980-January 31, 1981, 6 :30687 (NP—1903562) 





153S / ERA Vol. 6, No. 20 


RETROFITTING 
Feasibility Studies 
Design features of the Kwinana oil to coal conversion (Dual 
oil/coal firing), 6 :30477 (EPRI-WS—80-141) 
REVERSE COMBUSTION 
Mathematical Models 
Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-8007 16—) 
UCG link zone and cavity development at Pricetown I, 6 
:29815 (CONF-800716—) 
Stability 
Technical analysis of the Hanna III Field Test data, 6 :29810 
(CONF-8007 16—) 
REVERSE-FIELD PINCH 
Adiabatic Processes 
Start-up of the reversed-field pinch in an adiabatic manner, 6 
31498 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RHENIUM OXIDES 
Crystal-Phase Transformations 
Fermi surface of ReOs above the “compressibility-collapse” 
transition, 6 :30982 
De Haas-Van Alphen Effect 
Fermi surface of ReOs above the “compressibility-collapse” 
transition, 6 :30982 
Fermi Level 
Fermi surface of ReO; above the "‘compressibility-collapse” 
transition, 6 :30982 
Recent high-pressure Fermi-surface studies on (TMTSF):PFe 
and ReOs, 6 :31426 (SAND—81-1074C) 
RHODIUM COMPLEXES 
Catalytic Effects 
Commercial applications of reactions catalyzed by soluble 
complexes of cobalt and rhodium, 6 :30099 
Mechanistic pathways in the catalysis of olefin 
hydrocarboxylation by rhodium, iridium, and cobalt 
complexes, 6 :31050 
Photolysis 
One-electron reduction product of Tris (2,2’- 
bipyridine)rhodium (IIT), 6 :31052 (BNL—29842) 
Radiolysis 
One-electron reduction product of Tris (2,2’- 
bipyridine)rhodium (III), 6 :31052 (BNL—29842) 
Reduction 
One-electron reduction product of Tris (2,2'- 
bipyridine)rhodium (IIT), 6 :31052 (BNL—29842) 
RHODIUM HYDRIDES 
Catalytic Effects 
Molecular metal clusters as catalysts, 6 :30109 
RHYOLITES 
Rock-Fluid Interactions 
Reaction of rhyolite glass and holocrystalline basalt with NaCl 
solutions at 300°C; effects of time and solution compositon 
on alteration minerology, 6 :30404 (CONF-800718—) 
Thermal Conductivity 
Radiative thermal conductivity in obsidian and estimates of 
heat transfer in magma bodies, 6 :31318 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIDESHARING 


See CARPOOLING 
VANPOOLING 


RIEMANN WAVES 
See SHOCK WAVES 
RISER CRACKING 
See COAL LIQUEFACTION 
ROCK DRILLING 
See also DRILLS 
Drill Bits 
Design of special performance bits utilizing synthetic diamond 
cutters, 6 :31118 
ROCK MECHANICS 
Test Facilities 
East Mesa rock properties at simulated in situ geothermal 
conditions, 6 :30406 


ROCK-FLUID INTERACTIONS 
Mathematical Models 
Modelling seawater-basalt interactions in a flow-through 
system with a temperature gradient, 6 :31320 (CONF- 
800718—) 
Meetings 
Third international symposium on water-rock interaction, 6 
:31319 (CONF-800718—) 
Reaction Kinetics 
Reaction of rhyolite glass and holocrystalline basalt with NaCl 
solutions at 300°C; effects of time and solution compositon 
on alteration minerology, 6 :30404 (CONF-800718—) 
Research Programs 
DLOSS, a cooperative United States-Japan research program 
on rock-water interaction, 6 :30405 (CONF-800718—) 
ROCKS 


See also RESERVOIR ROCK 
SYNTHETIC ROCKS 


Physical Properties 
East Mesa rock properties at simulated in situ geothermal 
conditions, 6 :30406 
RODENTS 
Biological Effects 
Biomedical effects associated with energy-transmission systems: 
effects of 60-Hz electric fields on circadian and ultradian 
physiological and behavioral functions in small rodents. 
Period covered: January 1, 1980-December 31, 1980, 6 
:30542 (DOE/TIC— 1027653) 
ROOFS 
Supports 
Professional technical support services for the Mining 
Equipment Test Facility. First quarterly technical progress 
report, April 14-June 30, 1981, 6 :29903 (DOE/PC/42255— 
2) 
ROOSEVELT HOT SPRINGS 
Geochemical Surveys 
Trace element geochemical zoning in the Roosevelt Hot 
Springs thermal area, Utah, 6 :30306 
Two-Phase Flow 
Case study of two-phase flow at the Roosevelt Hot Springs, 
Utah KGRA, 6 :30385 
RUBIDIUM 
Multi-Element Analysis 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
RUTHENIUM 
Adsorption 
Design and cost estimate for the SRL integrated hot off gas 
facility using selective adsorption, 6 :30039 (SAI—509991R) 
Catalytic Effects 
Ammonia synthesis: exploratory and applied research, 6 :30107 
RUTHENIUM COMPOUNDS 
Catalytic Effects 
Water gas shift reaction: homogeneous catalysis by ruthenium 
and other metal carbonyls, 6 :30087 
RWE-BAYERNWERK REACTOR 
Radioactive Effluents 
Radioactivity releases from fuel elements stored in the KRB-A 
storage pool over prolonged periods of time, 6 :30558 (PNL- 
TR—414) 
Spent Fuel Storage 
Radioactivity releases from fuel elements stored in the KRB-A 
storage pool over prolonged periods of time, 6 :30558 (PNL- 
TR—414) 
RYE 
Calorific Value 
Energy production from straw. Final report, 6 :30885 


Ss 


SAARBERG-OTTO GASIFICATION PROCESS 
Demonstration Plants 
Saarberg-otto gasifier: status, application, and further 
development, 6 :29857 (EPRI-WS—79-238-Vol.2) 





SAARBERG-OTTO GASIFICATION PROCESS 
Performance Testing 


Performance Testing 
Saarberg-otto gasifier: status, application, and further 
development, 6 :29857 (EPRI-WS—79-238-Vol.2) 
SACCHAROMYCES CEREVISIAE 
Gene Mutations 
Mating signals control expression of mutations resulting from 
insertion of a transposable repetitive element adjacent to 
diverse yeast genes, 6 :31243 
SAFEGUARDS 
Evaluation 
Laboratory quality assurance and its role in the safeguards 
analytical laboratory evaluation (SALE) program, 6 :30058 
(HEDL-SA—2432) 
SALT CAVERNS 
Water Influx 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
SALT DEPOSITS 


Analysis of stress drop in multistage creep experiments: 
predictions of exponential creep law, 6 :31317 (SAND—81- 
1612) 

Well Logging 

Digitization, correction, and standardization of geophysical 
logs from deep boreholes of Central New York State. Final 
technical report, 6 :31311 (DOE/ET/46604—T1) 

SALTON SEA GEOTHERMAL FIELD 
Field Tests 

1974 geothermal field tests at the Niland Reservoir in the 
Imperial Valley of California, 6 :30337 (DOE/ET/28443— 
T13) 

Test Facilities 

Geothermal loop experimental facility. Quarterly project 
report, April 1, 1976-June 30, 1976, 6 :30347 
(DOE/ET/28443—T12) 

Niland Test Facility Startup Evaluation Task Force, 6 :30346 
(DOE/ET/28443—T10) 

Niland Test Facility Startup Evaluation Task Force, 6 :30345 
(DOE/ET/28443—T9) 

SALTS 
Permeability 

Consolidation and permeability of salt in brine, 6 :30030 

(ORNL—5774) 
Solidification 

Consolidation and permeability of salt in brine, 6 :30030 

(ORNL—5774) 
SAMARIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Mass Spectroscopy 

Quantitative spark-source analysis of UO2-PuO, for rare earths 

and tantalum, tungsten, 6 :31034 (HEDL—6798) 
SAMPLERS 
Fabrication 

Real time coarse particle mass measurements in a high 
temperature pressure coal gasifier process treatment, 6 
:30529 (DOE/MC/08333—167) 

SAND 
Hydraulic Fracturing 

LLNL gas-stimulation program. Semiannual progress report, 

April-September 1980, 6 :29957 (UCRL—50036-80-2) 
Permeability 
Temperature dependence of permeability, 6 :30319 
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SANDIA LABORATORIES 
Test Facilities 

Unique test capabilities at Sandia National Laboratories, 6 

:31075 
SANDSTONES 
Rock Mechanics 

Evidence of pressure solution in geothermal reservoir 

sandstone, 6 :30407 
Rock-Fluid Interactions 
Evidence of pressure solution in geothermal reservoir 
sandstone, 6 :30407 
SASOL PROCESS 
Technology of the Fischer-Tropsch process, 6 :30102 

SATELLITE POWER SYSTEM 

See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 

See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 

Radiation Monitoring 
Environmental monitoring at the Savannah River Plant. 
Annual report for 1978, 6 :31196 (DPSPU—79-302) 
SCALAR FIELDS 
Fermions 
Monte Carlo simulations of systems with fermions, 6 :31395 
Feynman Path Integral 
Monte Carlo simulations of systems with fermions, 6 :31395 
SCANDIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

SCANDIUM OXIDES 
Phase Studies 
Subsolidus phase relations in the systems CeO2-RE2O3 (RE2Os 
= C-type rare earth sesquioxide), 6 :30983 
SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 
SCATTERING 
See also ELASTIC SCATTERING 
Differential Equations 

Time-dependent scattering processes and invariant imbedding, 

6 :31402 (DOE/ER/70019—T17) 
Invariant Imbedding 

Time-dependent scattering processes and invariant imbedding, 

6 :31402 (DOE/ER/70019—T17) 
Potentials 

Two distinct local potentials with no bound states can have the 
same scattering operator. A nonuniqueness in inverse 
spectral transformations, 6 :31403 

SCHOOL BUILDINGS 
Energy Conservation 

Energy-conservation program for schools and hospitals can be 

more effective, 6 :30816 (EMD—81-47) 
Energy Consumption 

Heat pumps for seasonal thermal energy storage: operation and 

design, 6 :30661 (DOE/RL/10121—T1) 
Geothermal Space Heating 

Feasibility of a retrofit geothermal heating system for the 

University of New Mexico campus, 6 :30390 
Photovoltaic Power Supplies 

Intermediate photovoltaic-system application experiment 
operational performance report. Volume 1, 6 :30161 
(SAND—81-7088/1) 

Solar Air Conditioners 

San Anselmo Solar Project. Final report, 6 :30228 

(DOE/CS/31524—T1) 
Solar Heating Systems 

San Anselmo Solar Project. Final report, 6 :30228 

(DOE/CS/31524—T1) 
Space Heating 

Heat pumps for seasonal thermal energy storage: operation and 

design, 6 :30661 (DOE/RL/10121—T1) 
SCHOTTKY BARRIER DIODES 


Effect of ion-beam sputter damage on Schottky barrier 
formation in silicon, 6 :31004 
SCINTILLATION COUNTERS 
Resolution 
Positron-ring system using one-dimensional Anger-type 
detectors. Progress report, July 1, 1980 - July 1, 1981, 6 
331131 (DOE/EV/10402—T1) 
SCRUBBERS 
Operation 
Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 
Glass entrainment of fly ash at high temperatures, 6 :30526 
(DOE/MC/08333— 167) 
Performance 
Design and test of an exhaust gas clean-up system for power 
plants using high sulphur content fuels. Final report, 6 
:30501 (DOE/ET/12442—T2) 
Performance Testing 
Glass entrainment of fly ash at high temperatures, 6 :30526 
(DOE/MC/08333— 167) 
SEALS 
Curing 
Cure-in-place process for seals (Patent), 6 :30374 
Performance Testing 
Development and testing of seals and lubricants for geothermal 
rock bits, 6 :30378 
SEAS 
Carbon Sinks 
Response of the oceans to increasing atmospheric carbon 
dioxide, 6 :31220 (ORAU/IEA—81-6(M)) 


SEAWATER 

Adsorption and elution of uranium in seawater, 6 :30007 
(GJBX—212-81) 

Advantage of fast reacting adsorbents like humic acids for the 
recovery of uranium from seawater, 6 :30011 (GJBX—212- 
81) 

Convenient laboratory screening test for potential sorbers of 
uranium from seawater, 6 :30010 (GJBX—212-81) 

Feasibility study of uranium extraction from seawater: a 
summary, 6 :30006 (GJBX—212-81) 

Lawrence Livermore Laboratory concept for uranium 
recovery from seawater, 6 :30016 (GJBX—212-81) 

Practical constraints on systems for the extraction of uranium 
from seawater, 6 :30017 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30005 (GJBX—212-81) 

Recovery of uranium from sea water by chelation on chitosan, 
6 :30012 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30013 (GJBX—212-81) 

Recovery of uranium from seawater by using wave power and 
floating offshore units, 6 :30015 (GJBX—212-81) 

Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 

Chemical Composition 

Kinetic model for predicting the concentrations of active 
halogens species in chlorinated saline cooling waters. Final 
report, 6 :31036 (ORNL/TM—7942) 

Sampling 
Plume survey OTEC-1 mixed-water discharge, April 11-12, 
1981, 6 :30216 (LBL—12951) 
SEBACEOUS GLANDS 
See SKIN 
SECALE 
See RYE 
SEDIMENTS 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Chemical Analysis 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Geochemistry 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 
336) 

Geological Surveys 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 

Multi-Element Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for McCarthy Quadrangle, Alaska, 6 :30002 (K/UR— 
326) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 
336) 

SEEDS 
Proteins 

Developmental biochemistry of cottonseed embryogenesis and 
germination. XII. Purification and properties of principal 
storage proteins, 6 :31231 





SEISMIC DETECTION 
Data Processing 


SEISMIC DETECTION 
Data 
Block-adaptive filtering and its application to seismic-event 
detection, 6 :31315 (UCRL—53147) 
SEISMIC DETECTORS 
See also SEISMOGRAPHS 
Failures 

Investigation of resonant signals recorded at well J-11, Nevada 

Test Site, 6 :30043 (SAND—81-1323) 
SEISMIC SOURCES 
Seismic Effects 

Radiation impedance and radiation pattern of torsionally 

vibrating seismic sources, 6 :31312 (LBL—12336) 
SEISMOGRAPHS 
Data 

Automatic digitization and processing of strong-motion 
accelerograms. Part I. Automatic digitization. Report No. 
79-15 I, 6 :31313 (NP—1903613) 

Automatic digitization and processing of strong-motion 
accelerograms. Part II. Computer processing of 
accelerograms. Report No. 79-15 II, 6 :31314 (NP—1903614) 

SELENIDES 
Metabolism 

Bis(methylmercuric) selenide as a reaction product from 

methylmercury and selenite in rabbit blood, 6 :31304 
Toxicity 

Bis(methylmercuric) selenide as a reaction product from 

methylmercury and selenite in rabbit blood, 6 :31304 
SELENIUM 
Activation Analysis 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID— 19158) 

M 

Bis(methylmercuric) selenide as a reaction product from 

methylmercury and selenite in rabbit blood, 6 :31304 
Toxicity 

Bis(methylmercuric) selenide as a reaction product from 

methylmercury and selenite in rabbit blood, 6 :31304 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
THYRISTORS 


Fabrication 
Semiconductor with protective surface coating and method of 
manufacture thereof (Patent application), 6 :31113 
Germanium Diodes 
Semiconductor with protective surface coating and method of 
manufacture thereof (Patent application), 6 :31113 
SEMICONDUCTOR DIODES 
See also GERMANIUM DIODES 


Investigation of high-temperature annealing and quenching 
effects on Al-nSi diodes by C-V and I-V measurements, 6 
31011 


Investigation of high-temperature annealing and quenching 
effects on Al-nSi diodes by C-V and I-V measurements, 6 
31011 

Radiation Effects 

Neutron and gamma radiation effects on GaaLaS laser diodes. 

Final report, 6 :31091 (AD-A—091795) 
SEMICONDUCTOR LASERS 
Mode Control 

Effects of the current distribution on the characteristics of the 
semiconductor laser with a channeled-substrate planar 
structure. Interim report, 6 :31088 (AD-A—091125) 

Diodes 


Neutron and gamma radiation effects on GaaLaS laser diodes. 
Final report, 6 :31091 (AD-A—091795) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Feasibility Studies 
Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 
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Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Materials 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Mathematical Models 

Continuous heat source model for ground heat storage, 6 

:30662 (PB—81-122889) 
SEPARATION PROCESSES 


See also ELECTROSTATIC SEPARATION 
HEAVY MEDIA SEPARATION 


Information Systems 
Separations Science Data Base: an abstractor’s manual, 6 
:31026 (ORNL/TM—7805) 
Reviews 
Concentration of organic compounds in water. A literature 
survey, 6 :31017 (CONF-8007111—1) 
SEWAGE SLUDGE 
Anaerobic Digestion 
Enhancement of methane production in the anaerobic digestion 
of municipal sewage sludge, 6 :30093 (DOE/CS/20300—1) 
Radiosterilization 
Executive strategy plan for beneficial uses program: cesium- 
137 sewage sludge irradiation, 6 :30074 (DOE/NE—0014) 
SHAFTS 
Acoustic Emission Testing 
On-line acoutic-emission monitoring of fossil power plants: a 
critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 
SHALE OIL 
Bioassay 
Development of newer methods for the isolation and 
identification of certain components found in complex 
mixtures derived from energy sources and the determination 
of their biological activity via bioassay systems. Progress 
report, August 1980-July 1981, 6 :29962 (DOE/EV/02958— 
Tl) 
Fractionation 
Development of newer methods for the isolation and 
identification of certain components found in complex 
mixtures derived from energy sources and the determination 
of their biological activity via bioassay systems. Progress 
report, August 1980-July 1981, 6 :29962 (DOE/EV/02958— 
Tl) 
SHALES 
See also OIL SHALES 
Fracture Properties 
Experimental and theoretical studies on thermo-structural 
responses associated with underground coal conversion 
(Includes effect of sample size; ultimate stress and strain 
data), 6 :29792 (CONF-800716—) 
Mechanical Properties 
Experimental and theoretical studies on thermo-structural 
responses associated with underground coal conversion 
(Includes effect of sample size; ultimate stress and strain 
data), 6 :29792 (CONF-800716—) 
Permeability 
Shale recharge and production behavior of geopressured 
reservoirs, 6 :30381 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL-KOPPERS GASIFICATION PROCESS 
Chemical Reactions 
Application of the S/K coal gasification process in power 
generation, 6 :29854 (EPRI-WS—79-238-Vol.2) 
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Pilot Plants 
Application of the S/K coal gasification process in power 
generation, 6 :29854 (EPRI-WS—79-238-Vol.2) 
Thermal Efficiency 
Application of the S/K coal gasification process in power 
generation, 6 :29854 (EPRI-WS—79-238-Vol.2) 
SHELLS 
Mechanical Vibrations 
Analysis of a cylindrical shell vibrating in a cylindrical fluid 
region (Nastran computer program), 6 :31525 
SHIELDING 
High-temperature gas-cooled reactor technology development 
program. Annual progress report for period ending 
December 31, 1980, 6 :30593 (ORNL—5753) 
SHIPS 


See also BARGES 
SUBMARINES 


Blast Effects 
Lethal range of Wigwam targets based on hull response and 
applied pressure measurements, 6 :31170 (AD—361916) 
Response of SQUAW targets from high-speed motion pictures 
of interior, 6 :31167 (AD—361913) 
Shock motion cf YFNB targets, 6 :31064 (AD—338005) 
Vibration characteristics of certain items on SQUAW-29, 
YFNB-29, and PAPOOSE C, 6 :31168 (AD—361914) 
Deformation 
Response of SQUAW targets from high-speed motion pictures 
of interior, 6 :31167 (AD—361913) 
Mechanical Vibrations 
Vibration characteristics of certain items on SQUAW-29, 
YFNB-29, and PAPOOSE C, 6 :31168 (AD—361914) 
Motion 
Shock motion of YFNB targets, 6 :31064 (AD—338005) 
SHOCK WAVES 
Chemical Reactions 
Role of molecular dynamics on descriptions of shock-front 
processes, 6 :31042 (UCRL—86489) 
Phase Transformations 
Role of molecular dynamics on descriptions of shock-front 
processes, 6 :31042 (UCRL—86489) 
Pressure Measurement 
Pressure measurements of nonplanar stress waves, 6 :31071 
(LA-UR—81-2343) 
Variations 
Air-blast phenomena as affected by terrain, 6 :31156 (AD— 
337904) 
Velocity 
Impedance-matching experiments using high-pressure, laser- 
driven shock waves, 6 :30934 (LA-UR—81-2367) 
Wave Propagation 
Close-in time of arrival of underwater shock wave, 6 :31171 
(AD—361919) 
SHOPPING CENTERS 
Photovoltaic Power Supplies 
Intermediate photovoltaic-system application experiment 
operational performance report. Volume | for Lovington 
Square Shopping Center Site, Lovington, NM, 6 :30159 
(SAND—81-7085/1) 
SHRIMP 
Neutron Spectra 
QNS measurements on water in biological and model systems, 
6 :31420 (CONF-810840—1) 
SHUTTERS 
Control Systems 
Minimum/constant voltage PLZT electrooptic shutters, 6 
31140 (SAND—81-0727C) 
Electro-Optical Effects 
Electrooptic shutter devices utilizing PLZT ceramic wafers, 6 
:31072 (SAND—81-0728C) 
Specifications 
Minimum/constant voltage PLZT electrooptic shutters, 6 
31140 (SAND—81-0727C) 
SHUTTLES 
See RABBIT TUBES 
SIGMA-410 RESONANCES 
Field Theories 
Three-loop 8-functions of non-linear sigma models on 
symmetric spaces, 6 :31397 


SILICATES 
Electrolysis 

Low-cost solar cells based on amorphous silicon 
electrodeposited from organic solvents. Technical quarterly 
progress report No. 3, March 1, 1979-May 31, 1979, 6 :30136 
(DOE/ET/21073—T1) 

SILICON 
Crystal Defects 

Defect states in plasma-deposited a-Si:H. Technical pro, 

report, May-July 1979, 6 :30137 (DOE/ET/23033—T1) 
Crystal Growth 

Amorphous-silicon solar cell. Quarterly report No. 1, 1 July 
1976-30 September 1976, 6 :30132 (DOE/ET/20404—T3) 

Heteroepitaxial silicon growth on polycrystalline MoSie, 6 
:31005 

Crystallization 

Semicrystalline casting process development and verification. 
Quarterly progress report number 3, December 19, 1980- 
March 19, 1981, 6 :30141 (DOE/ET/23197—T3) 

Deposition 

Hydrogen elimination during the glow-discharge deposition of 

a-Si:H alloys, 6 :31001 
Electrodeposition 

Low-cost solar cells based on amorphous silicon 
electrodeposited from organic solvents. Technical quarterly 
progress report No. 3, March 1, 1979-May 31, 1979, 6 :30136 
(DOE/ET/21073—T1) 

Electroplating 

Electrodeposition of polycrystalline and amorphous silicon for 
photovoltaic applications. Final report, June 11, 1979- 
September 10, 1980, 6 :30139 (DOE/ET/23046—T2) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJIBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

Epitaxy 

Heteroepitaxial silicon growth on polycrystalline MoSie, 6 

:31005 
Optical Properties 

Amorphous-silicon solar cell. Quarterly report No. 1, 1 July 

1976-30 September 1976, 6 :30132 (DOE/ET/20404—T3) 
Positron Channeling 

Monte Carlo calculations of channeling radiation, 6 :31428 

(UCRL—85778) 





SILICON 
Sputtering 


Effect of ion-beam sputter damage on Schottky barrier 
formation in silicon, 6 :31004 
SILICON ALLOYS 
Photoconductivity 
New features of the temperature dependence of 
photoconductivity in plasma-deposited hydrogenated 
amorphous silicon alloys, 6 :31006 
Thermoelectric Properties 
Program of thermoelectric generator testing and RTG 
degradation mechanisms evaluation. Progress report No. 38, 
6 :30780 (DOE/ET/33003—T6) 
SILICON CARBIDES 
Chemical Vapor Deposition 
Chemical-vapor deposition of materials in the silcon-aluminum- 
carbon-nitrogen system, 6 :30978 (DOE/ER/01198—1360) 
Plasticity 
Stiffness and strength of SiC-Al composites, 6 :30991 
(SAND—81-8212) 
Tensile 
Stiffness and strength of SiC-Al composites, 6 :30991 
(SAND—81-8212) 
SILICON NITRIDES 
Chemical Vapor Deposition 
Chemical-vapor deposition of materials in the silcon-aluminum- 
carbon-nitrogen system, 6 :30978 (DOE/ER/01198—1360) 
SILICON OXIDES 
Charged-Particle Transport 
Energy losses and mean free paths of electrons in silicon 
dioxide, 6 :31419 (CONF-810707—6) 


Glass leaching studies by sputter-induced photon spectrometry 

(SIPS), 6 :31015 
Phase Transformations 
New ways of looking for phase transitions at multi-megabar 
dynamic pressures, 6 :30930 (LA-UR—81-2082) 
Physical Radiation Effects 
Neutron-irradiated crystalline quartz, 6 :31009 
Shock Waves 

New ways of looking for phase transitions at multi-megabar 
dynamic pressures, 6 :30930 (LA-UR—81-2082) 

Some techniques and results from high-pressure shock-wave 
experiments utilizing the radiation from shocked transparent 
materials, 6 :31425 (LA-UR—81-2303) 

SILICON SOLAR CELLS 


Silicon solar cells. November 1978-October 1979 (citations 
from the Engineering Index Data Base). Report for 
November 1978-October 1979, 6 :30147 (PB—81-800401) 

Silicon solar cells. November 1979-October 1980 (citations 
from the Engineering Index Data Base). Report for 
November 1979-October 1980, 6 :30148 (PB—81-800419) 

Silicon solar cells. November 1979-October 1980 (citations 
from the NTIS Data Base). Report for November 1979- 
October 1980, 6 :30149 (PB—81-800435) 

Silicon solar cells. December 1977-October 1979 (citations 
from the NTIS data base). Report for December 1977- 
October 1979, 6 :30150 (PB—81-800443) 


Amorphous-silicon solar cell. Quarterly report No. 1, 1 July 

1976-30 September 1976, 6 :30132 (DOE/ET/20404—T3) 
Electrical 

Amorphous-silicon solar cell. Quarterly report No. 1, 1 July 
1976-30 September 1976, 6 :30132 (DOE/ET/20404—T3) 

Heterostructure single-crystal-silicon photovoltaic cell. Type 
A, semiconductor heterojunction silicon devices. Annual 
report, September 28, 1976-November 30, 1977, 6 :30133 
(DOE/ET/20407—T4) 

Heterostructure single-crystal-silicon photovoltaic cell. 
Quarterly report No. 1, January 1-March 31, 1977, 6 :30146 
(EXXON/GRU—2BEC.76) 

Fabrication 

Deposition, fabrication, and analysis of polycrystalline-silicon 
MIS solar cells. Quarterly technical progress report No. 3, 
July 1, 1979-September 30, 1979, 6 :30138 
(DOE/ET/23044—3) 
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Heterostructure single-crystal-silicon photovoltaic cell. Type 
A, semiconductor heterojunction silicon devices. Annual 
report, September 28, 1976-November 30, 1977, 6 :30133 
(DOE/ET/20407—T4) 

Heterostructure single-crystal-silicon photovoltaic cell. 
Quarterly report No. 1, January 1-March 31, 1977, 6 :30146 
(EXXON/GRU—2BEC.76) 

Heterojunctions 

Heterostructure single-crystal-silicon photovoltaic cell. Type 
A, semiconductor heterojunction silicon devices. Annual 
report, September 28, 1976-November 30, 1977, 6 :30133 
(DOE/ET/20407—T4) 

Performance 

Deposition, fabrication, and analysis of polycrystalline-silicon 
MIS solar cells. Quarterly technical progress report No. 3, 
July 1, 1979-September 30, 1979, 6 :30138 
(DOE/ET/23044—3) 

Semicrystalline casting process development and verification. 
Quarterly progress report number 3, December 19, 1980- 
March 19, 1981, 6 :30141 (DOE/ET/23197—T3) 

SILVER 
Electron Spin Resonance 

Comparison of silver atom solvation in glassy and 

polycrystalline ices, 6 :31358 
Emission Spectroscopy 

Hydrogeochemicai and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Physical Radiation Effects 

Positron lifetime and Doppler broadening techniques applied to 

irradiation-damaged silver, 6 :30951 (UCRL—83050) 
Solvation 

Comparison of silver atom solvation in glassy and 

polycrystalline ices, 6 :31358 
Weathering 

Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 

126351) 
SILVER ALLOYS 
Crystal Lattices 

Diffusion-induced grain-boundary migration in Au/Cu and 

Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 
Grain Boundaries 

Diffusion-induced grain-boundary migration in Au/Cu and 

Au/Ag thin films, 6 :30920 (DOE/ER/05002—T4) 
SITE SELECTION 
Economic Impact 

Locational dimensions: the economics of coastal vs. inland and 

urban vs. rural siting, 6 :31225 
Public Opinion 

People and petrochemicals: siting controversies on the urban 

waterfront, 6 :31212 
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SKIN 
Radiation Injuries 
Effect on mouse skin of radiation differing in linear energy 
transfer, 6 :31279 (JPRS—78499) 
SLABS 
Wave Propagation 
Wave propagation through longitudinally and transversally 
inhomogeneous slabs-I, 6 :31439 (DOE/ER/70019—T9) 
SLUDGES 
Chemical Composition 
Steam-generator sludge-pile model-boiler testing. Final report 
(PWR), 6 :30564 (EPRI-NP—1941) 
Corrosive Effects 
Steam-generator sludge-pile model-boiler testing. Final report 
(PWR), 6 :30564 (EPRI-NP—1941) 
Dissolution 
Interaction of stabilized coal waste and seawater, 6 :29891 
(CONF-800718—) 
Porosity 
Interaction of stabilized coal waste and seawater, 6 :29891 
(CONF-800718—) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Economics 
Methanol from UCG for methanol-coal slurry transportation 
system (Existing and planned in USA), 6 :29907 (CONF- 
800716—) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Construction 
DOE Small-Hydropower Demonstration Program, 6 :30111 
(CONF-8106137—2) 
Financial Assistance 
DOE Small-Hydropower Demonstration Program, 6 :30111 
(CONF-8106137—2) 


DOE Small-Hydropower Demonstration Program, 6 :30111 

(CONF-8106137—2) 
Pump Turbines 

Innovative equipment for small-scale hydro developments, 6 

330117 (EGG-M—03381) 
SMOKES 
Air Pollution Abatement 

Reduction of exhaust smoke from gas-turbine engines by using 

fuel emulsions. Final report, 6 :30894 (AD-A—091777) 
SODIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Boiling 

Sodium boiling in LMFBR fuel assemblies. Progress report, 6 

30637 (DOE/ET/37218—T1) 
Chemical Reactions 

Laser fluorescence studies of the chemistry of sodium in flames 
and its interactions with fuel sulfur, 6 :29885 
(DOE/MC/08333—167) 

Crystal Structure 

Molecular dynamics calculations for sodium using 

pseudopotential theory, 6 :30929 (LA—8877-T) 
Diffusion 

Glass leaching studies by sputter-induced photon spectrometry 

(SIPS), 6 :31015 


Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJIBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Equations of State 

Molecular dynamics calculations for sodium using 

pseudopotential theory, 6 :30929 (LA—8877-T) 
Molecular Structure 

Molecular dynamics calculations for sodium using 

pseudopotential theory, 6 :30929 (LA—8877-T) 
Removal 

Sodium technology: Task 1, sodium removal and 
decontamination of components, 6 :30602 (DOE/SF/91001— 
T4) 

SODIUM CHLORIDES 
Adsorption 

A.P.T. Dry Plate Scrubber for alkali vapor control, 6 :30517 
(DOE/MC/08333—167) 

Removal of alkali vapors by a fixed granular-bed filter using 
activated bauxite as a filter medium, 6 :30516 
(DOE/MC/08333—167) 

Radiolysis 

Radiation chemistry of salt-mine brines and hydrates (Gamma 

radiation), 6 :31057 (ORNL—5726) 
Removal 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Quarterly report, January-March 1981, 6 
:30468 (ANL/CEN/FE—81-5) 

SODIUM HYDROXIDES 
Binding Energy 

Characterization of high temperature vapors of import to 
combustion and gasification processes in the energy 
technologies, 6 :29834 (DOE/MC/08333—167) 

luminescence 


Characterization of high temperature vapors of import to 
combustion and gasification processes in the energy 
technologies, 6 :29834 (DOE/MC/08333—167) 

SODIUM IONS 
Ton Sources 

University of Wisconsin, Department of Physics. Technical 
progress report, February 1, 1981-May 30, 1981, 6 :31345 
(DOE/ER/40001—1) 

SODIUM OXIDES 


Glass leaching studies by sputter-induced photon spectrometry 
(SIPS), 6 :31015 





SOILS 
Mineral Cycling 


SOILS 
Mineral Cycling 
Mineral cycling in soil and litter arthropod food chains. 
Progress report, November 1, 1980-October 31, 1981, 6 
331199 (DOE/EV/00641—45) 
Radioactivity 
Surface soil contamination standards, 6 :31205 (RHO-CD— 
782) 
Sensible Heat Storage 
Continuous heat source model for ground heat storage, 6 
:30662 (PB—81-122889) 
SOLAR ABSORBERS 
Materials Testing 
Exposure testing of solar materials, 6 :30276 (SERI/CP—633- 
1145) 
SOLAR AIR CONDITIONERS 
Performance 
San Anselmo Solar Project. Final report, 6 :30228 
(DOE/CS/31524—T1) 
SOLAR AIR CONDITIONING 
Cost 
Supply problems in the solar heating and cooling industry. 
Final report, 6 :30233 (EPRI-EA—1957) 


Supply problems in the solar heating and cooling industry. 
Final report, 6 :30233 (EPRI-EA—1957) 
Technology Assessment 
Solar Technology Assessment Project. Volume IV. Solar air 
conditioning: active, hybrid and passive, 6 :30219 
(DOE/CS/30278—TS) 
SOLAR CELL ARRAYS 


See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 


High temperature bonding techniques for solar cell array. Final 
report Mar 1976-Jun 1977, 6 :30129 (AD-B—028686/4) 
ion 
Process development for automated solar cell and module 
production. Task 4. Automated array assembly. Quarterly 
report No. 4, 6 :30142 (DOE/JPL/955699—8 1/04) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Technology Assessment 
Solar Technology Assessment Project. Volume VI. 
Photovoltaic technology assessment, 6 :30130 
(DOE/CS/30278—T9) 
Temperature Measurement 
Comparison of photovoltaic cell temperatures in modules 
operating with exposed and enclosed back surfaces, 6 :30143 
(DOE/NASA/20485—9) 
SOLAR COLLECTORS 


See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 


Computerized Control Systems 
Experimental comparison of control strategies for solar energy 
systems incorporating dual storage tanks, 6 :30279 


Statistical model for the incidence of large hailstones on solar 
collectors, 6 :30280 
Data Acquisition Systems 
Experimental comparison of control strategies for solar energy 
systems incorporating dual storage tanks, 6 :30279 
Economic Analysis 
Economic analysis: a design tool, 6 :30121 (CONF-790346—) 
Exergy 
Second law analysis and synthesis of solar collector systems, 6 
:30278 
Performance 
Solar program of the Research Institute/UPM, 6 :30119 
(CONF-801178—) 
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Technology Assessment 
Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 
Thermodynamic Properties 
Second law analysis and synthesis of solar collector systems, 6 
:30278 
SOLAR DISTILLATION 
Meetings 
Solar desalination workshop, 6 :30246 (SERI/CP—761- 
1077(Vol.2)) 
SOLAR DISTRICT HEATING 
Annual Energy Storage 
A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 
Performance 
A Swedish group solar heating plant with seasonal storage: 
Technical-economic description of the Lambohov Project, 6 
:30238 (PB—81-123374) 
SOLAR ENERGY 
Commercialization 
Solar Technology Assessment Project. Volume XII. State and 
community commercialization issues, 6 :30127 
(DOE/CS/30278—T 14) 
Demonstration Programs 
Program summary, 6 :30699 (TVA/OP/ECR—81-19) 
Economic Analysis 
Solar technology assessment project. Volume I. State of solar 
energy technology (summary paper), 6 :30123 
(DOE/CS/30278—T 15) 
Energy Source Development 
Solar energy utilisation in Papua, New Guinea, 6 :30245 
(SERI/CP—761-1077(Vol.2)) 
Institutional Factors 
Solar technology assessment project. Volume I. State of solar 
energy technology (summary paper), 6 :30123 
(DOE/CS/30278—T15) 
Meetings 
Solar thermal energy systems research and advanced 
development program review, 6 :30201 (SERI/CP—633- 
1145) 
SOLTECH 80, 6 :30118 (CONF-801178—) 
Research Programs 
RAD applied research activities: an overview, 6 :30205 
(SERI/CP—633-1145) 
Technology Assessment 
Solar technology assessment project. Volume I. State of solar 
energy technology (summary paper), 6 :30123 
(DOE/CS/30278—T15) 
SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR HEATING SYSTEMS 
SOLAR STILLS 
SOLAR WATER HEATERS 
SPECTRALLY SELECTIVE SURFACES 
Glass 
Thin glass for solar thermal applications, 6 :30275 (SERI/CP— 
633-1145) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Comparative Evaluations 
Seasonal performance factors for active solar systems and heat- 
pump systems, 6 :30217 (CONF-810812—35) 
Cost 
Application of solar energy to the supply of industrial-process 
hot water. Second by-monthly cost report: Project term 
March 15, 1976-December 15, 1976. Progress report, March 
15, 1976-July 11, 1976, 6 :30224 (DOE/CS/31218—T3) 
Application of solar energy to the supply of industrial-process 
hot water. Preliminary design and performance report. 
Volume II. Phase II: cost, 6 :30225 (DOE/CS/31218—T4) 
Design 
A solar heating plant in Studsvik: design and first-year 
operational performance, 6 :30237 (PB—81-114480) 
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Case Study 26. Project: Georgia Power Co., Corporate 
Headquarters, Atlanta, 6 :30803 (CONF-790346—) 

Church of the Valley, San Ramon, California. Final technical 
report, 6 :30230 (DOE/CS/32139—T1) 

Modular industrial solar retrofit system constraints, 
specifications, and guidelines, 6 :30240 (SAND—81-1300) 

Solar project description: first manufactured homes (LOT 219) 
single family residence, Lubbock, Texas, 6 :30256 
(SOLAR/1047—81/50) 

Solar-wood stove domestic heating systems. Final report, 6 
:30232 (DOE/SF/01952—T1) 

Operation 

Operation and maintenance of the Sol-Dance Building solar 

system. Final report, 6 :30229 (DOE/CS/32128—T2) 
Performance 

San Anselmo Solar Project. Final report, 6 :30228 
(DOE/CS/31524—T1) 

Seasonal performance factors for active solar systems and heat- 
pump systems, 6 :30217 (CONF-810812—35) 

Solar production of industrial-process hot water. Quarterly 
performance report, April-June 1980, 6 :30226 
(DOE/CS/31218—TS) 

Performance Testing 

Preliminary operational results of the low-temperature-solar 
industrial-process-heat field tests, 6 :30255 (SERI/TR—632- 
385R) 

Recommendations 

Modular industrial solar retrofit system constraints, 

specifications, and guidelines, 6 :30240 (SAND—81-1300) 
Sensible Heat Storage 

A solar heating plant in Studsvik: design and first-year 

operational performance, 6 :30237 (PB—81-114480) 
Specifications 

Church of the Valley, San Ramon, California. Final technical 
report, 6 :30230 (DOE/CS/32139—T1) 

Modular industrial solar retrofit system constraints, 
specifications, and guidelines, 6 :30240 (SAND—81-1300) 

Technology Assessment 

Solar Technology Assessment Project. Volume III. Active 
space heating and hot water supply with solar energy, 6 
:30221 (DOE/CS/30278—T 12) 

Testing 
Solar-wood stove domestic heating systems. Final report, 6 
:30232 (DOE/SF/01952—T1) 
SOLAR INDUSTRY 
Directories 
Oregon Solar Business Directory, 6 :30128 (WSUN—75) 
Marketing 

Supply problems in the solar heating and cooling industry. 

Final report, 6 :30233 (EPRI-EA—1957) 
Reviews 

Solar Technology Assessment Project. Volume XI. The solar 
industry in the United States: its status and prospects, 1981, 6 
:30126 (DOE/CS/30278—T8) 

SOLAR PONDS 

Organic Rankine cycle coupled to a solar pond by direct- 
contact heat exchange: selection of a working fluid, 6 :30209 
(SERI/TR—631-1122) 

Solar program of the Research Institute/UPM, 6 :30119 
(CONF-801178—) 

Cost 

Construction and startup performance of the Miamisburg salt- 

gradient solar pond, 6 :30282 
Performance 

Construction and startup performance of the Miamisburg salt- 

gradient solar pond, 6 :30282 
Research Programs 

Solar ponds: status of the technology and national program, 6 

:30241 (SERI/CP—633-1145) 
Technology Assessment 

Solar ponds: status of the technology and national program, 6 

:30241 (SERI/CP—633-1145) 
SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


SOLAR SPACE HEATING 
Technology Assessment 


Off-Peak Energy Storage 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Thermal Energy Storage Equipment 

Advanced thermal-energy-storage concept-definition study for 
solar Brayton power plants. Final technical report, Volume 
I, 6 :30660 (DOE/ET/20195—T1(Vol.1)) 

SOLAR PROCESS HEAT 
Cost 

Economic analysis of the unified heliostat array, 6 :30266 

(SAND—80-8049) 
Parabolic Trough Collectors 

Handbook for the conceptual design of parabolic trough solar 
energy systems process heat applications, 6 :30239 (SAND— 
81-0763) 

Technology Assessment 
Solar Technology Assessment Project. Volume V. Solar 
industrial process heat, 6 :30220 (DOE/CS/30278—T7) 
Technology Utilization 
End-use matching of solar energy systems, 6 :30257 
SOLAR RECEIVERS 


See also CAVITY RECEIVERS 
CENTRAL RECEIVERS 


Design 
High-flux solar absorber concept for central receiver power 
plants, 6 :30210 
Fluidized Bed 
Fluidized bed solar thermal receiver: test results, 6 :30277 
(SERI/CP—633-1145) 
Performance Testing 
Fluidized bed solar thermal receiver: test results, 6 :30277 
(SERI/CP—633-1145) 
Testing 
Thermochemical transport test results, 6 :30208 (SERI/CP— 
633-1145) 
Thermochemical Heat Storage 
Thermochemical transport test results, 6 :30208 (SERI/CP— 
633-1145) 
SOLAR REFLECTORS 
Design 
Second generation heliostat (new ideas) low cost mirror 
module development, 6 :30270 (SAND—80-8049) 
Materials 
Reactivity of polymers with mirror materials, 6 :30996 
(SERI/CP—633-1145) 
Second generation heliostat (new ideas) low cost mirror 
module development, 6 :30270 (SAND—80-8049) 
SOLAR REPOWERING 
Demonstration Programs 
Central receiver program summary, 6 :30180 (SAND—80- 
8049) 
Economic Analysis 
Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T 1) 
Feasibility Studies 
Analysis of the technical and economic feasibility of solar 
feedwater heating for El Paso Electric Company, 6 :30173 
(DOE/SF/10597—T1) 
Research Programs 
Central receiver program summary, 6 :30180 (SAND—80- 
8049) 
SOLAR SPACE HEATING 
Cost 
Supply problems in the solar heating and cooling industry. 
Final report, 6 :30233 (EPRI-EA—1957) 
Marketing 
Supply problems in the solar heating and cooling industry. 
Final report, 6 :30233 (EPRI-EA—1957) 
Technology Assessment 
Economic feasibility and technical readiness of solar 
technologies, 6 :30122 (CONF-790346—) 





SOLAR SPACE HEATING 
Technology 


Solar Technology Assessment Project. Volume III. Active 
space heating and hot water supply with solar energy, 6 
:30221 (DOE/CS/30278—T12) 
SOLAR STILLS 
Meetings 
Solar desalination workshop, 6 :30246 (SERI/CP—761- 
1077(Vol.2)) 
SOLAR THERMAL POWER PLANTS 


See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 


Comparative Evaluations 

Comparative evaluation of 1 to 10 MWe solar thermal systems, 

6 :30186 (SAND—80-8049) 
Direct Contact Heat Exchangers 

Organic Rankine cycle coupled to a solar pond by direct- 
contact heat exchange: selection of a working fluid, 6 :30209 
(SERI/TR—631-1122) 

Economic Analysis 

Regional assessment of solar thermal energy, 6 :30125 
(SERI/CP—633-1145) 

Results of utility value analysis, 6 :30185 (SAND—80-8049) 

Hybrid Systems 

Conceptual design and system-analysis study for a hybrid solar- 
photovoltaic/solar-thermal electric-power system. Volume I 
of III. Final report, executive summary, 6 :30156 (SAND— 
80-7014/1) 

Conceptual design and system analysis study for a hybrid solar 
photovoltaic/solar thermal electric power system. Volume II 
of III. Study results. Final report, 6 :30157 (SAND—80- 
7014/2) 

Regional Analysis 

Regional assessment of solar thermal energy, 6 :30125 

(SERI/CP—633-1145) 
Research 
Overview of the solar thermal program, 6 :30179 (SAND—80- 
8049) 
Sensitivity Analysis 
Results of utility value analysis, 6 :30185 (SAND—80-8049) 
Solar Ponds 

Organic Rankine cycle coupled to a solar pond by direct- 
contact heat exchange: selection of a working fluid, 6 :30209 
(SERI/TR—631-1122) 

Systems Analysis 

Conceptual design and system-analysis study for a hybrid solar- 
photovoltaic/solar-thermal electric-po ver system. Volume I 
of III. Final report, executive summary, 6 :30156 (SAND— 
80-7014/1) 

Technology Assessment 

Economic feasibility and technical readiness of solar 

technologies, 6 :30122 (CONF-790346—) 
Thermochemical Heat Storage 

Advanced thermal-energy-storage-concept definition study for 
solar Brayton power plants. Thermochemical TES sizing 
computer program. Volume III. Progress report, July !- 
December 31, 1976, 6 :30167 (DOE/ET/20195—T3) 

Working Fluids 

Organic Rankine cycle coupled to a solar pond by direct- 
contact heat exchange: selection of a working fluid, 6 :30209 
(SERI/TR—631-1122) 

SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
Operation 

Operation and maintenance of the Sol-Dance Building solar 

system. Final report, 6 :30229 (DOE/CS/32128—T2) 
Technology Assessment 

Solar Technology Assessment Project. Volume III. Active 
space heating and hot water supply with solar energy, 6 
:30221 (DOE/CS/30278—T 12) 

SOLAR WATER HEATING 
Technology Assessment 

Economic feasibility and technical readiness of solar 

technologies, 6 :30122 (CONF-790346—) 
SOLAR WIND 
Variations 

Possible influence of solar rotation on tropospheric circulation. 

Technical report, 6 :31322 (AD-A—091128) 
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SOLAR X-RAY BURSTS 
Star Models 
Adiabatic and non-adiabatic processes in thermal models of 
solar hard x-ray bursts. Technical report, 6 :31324 (AD-A— 
091817) 
SOLENOIDS 
Beam Injection Heating 
Linear system heating by intense relativistic-electron beam. 
Reporting period, October 1974-June 1975, 6 :31446 
(PIFR—557-1) 
SOLID CLUSTERS 
Catalytic Effects 
Molecular metal clusters as catalysts, 6 :30109 
SOLID WASTES 
See also AGRICULTURAL WASTES 


MINERAL WASTES 
WOOD WASTES 


Anaerobic Digestion 
Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 
Bibliographies 
Coal mine waste. 1964-November 1980 (citations from the 
NTIS data base). Report for 1964-November 1980, 6 :29899 
(PB—81-801110) 
Gasification 
Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 
SOLIDS 
Deformation 
User's manuals for DYNA3D and DYNAP: nonlinear dynamic 
analysis of solids in three dimensions, 6 :31427 (UCID— 
19156) 
Physical Radiation Effects 
Total and net displacement functions for monatomic materials, 
6 :31014 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOUTH DAKOTA 
Geochemical Surveys 
Geochemical investigations at Edgemont, South Dakota, 6 
:30307 
Hydrogeochemical and stream sediment detailed geochemical 
survey for Edgemont, South Dakota; Wyoming, 6 :29978 
(GJBX—230-81) 
Geothermal Wells 
Acidization of a direct heat hydrothermal well and its potential 
in developing additional direct heat projects, 6 :30367 
(SAND—81-0036C) 
SOVIET UNION 
See USSR 
SPACE FLIGHT 
Biological Effects 
USSR report: space biology and aerospace medicine, 6 :31251 
(JPRS—78499) 
SPACE HEATERS 
Computerized Control Systems 
Energy-saving potential of hotel-room energy-control systems, 
6 :30843 (DOE/CS/20102—T1) 
SPACE HVAC SYSTEMS 
Computerized Control Systems 
EMCS Modules/intelligent Time Clock (ITC). Final report 
1977-1980, 6 :30796 (AD-A—090828) 
SPACE POWER REACTORS 
Space nuclear reactors: energy gateway into the next 
millennium (100-kW(e) heat-pipe reactor), 6 :30617 (LA- 
UR—81-1626) 
SPACE REFLECTION 
See P INVARIANCE 
SPACECRAFT POWER SUPPLIES 
Brayton Cycle Power Systems 
BIP-S program plan, 6 :30077 (DOE/SF/01123—T32) 
Brayton isotope power system design integrity checklist (BIPS- 
DIC), 6 :30084 (DOE/SF/01123—TS51) 
ERDA BIPS program action items, 6 :30080 
(DOE/SF/01123—T45) 
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ERDA BIPS workhorse loop test procedures, 6 :30082 
(DOE/SF/01123—T49) 

Isotope Brayton ground demonstration testing and flight 
qualification. Volume 1. Technical program, 6 :30081 
(DOE/SF/01123—T47) 

Isotope Brayton ground-demonstration testing and flight 
qualification: executive summary, 6 :30078 
(DOE/SF/01123—T42) 

Isotope Brayton ground demonstration testing and flight 
qualification program. Volume 1. Technical program, 6 
:30085 (DOE/SF/01123—TS55) 

Mini-BRU radial compressor redesign and test report, 6 :30083 
(DOE/SF/01123—TS0) 

Preliminary hazard analysis for the Brayton isotope Ground 
Demonstration System (including vacuum test chamber), 6 
:30079 (DOE/SF/01123—T44) 

Proven reliability of the gas-turbine engine. BIPS Phase 1, 6 
:30086 (DOE/SF/01123—T56) 

Thermoelectric Generators 

900-755 degradation model for an RTG with a silicon- 

germanium thermopile, 6 :30778 (DOE/ET/33003—T4) 
SPECTRALLY SELECTIVE SURFACES 
Optical Properties 

Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 

1145) 
Stability 

Cermet selective absorber coatings, 6 :30274 (SERI/CP—633- 
1145) 

SPEED REGULATORS 
Performance Testing 

Tests of an overrunning clutch in a wind turbine, 6 :30426 

(DOE/NASA/20320—32) 
SPENT FUEL STORAGE 
Research Programs 

Commercial waste and spent fuel packaging program. 
Quarterly report, April-June 1981, 6 :30021 
(DOE/NV/10061—8) 

Underground Storage 

Assessment of spent-fuel structural integrity under disposal- 

cycle conditions, 6 :30022 (HEDL-TME—80-84) 
SPENT FUELS 
Voloxidation Process 

Experimental studies concerning the drying of voloxidizer off- 

gases, 6 :30031 (ORNL/SUB—7164/1) 
SPLINE FUNCTIONS 
Data Analysis 

Proximity function for ®°Co. A calculation based on variance 

results, 6 :31517 (DOE/EV/04733—T1) 
SRC PROCESS 
Demonstration Plants 

Characterizing wastewater and monitoring its treatment, 6 
:29842 (DOE/OR/03054—2) 

Comparison of two methods for recovery of liquefied 
petroleum gas, 6 :29841 (DOE/OR/03054—2) 

Equipment and coal unloading facility study, 6 :29843 
(DOE/OR/03054—2) 

Evaluation of alternative slurry pumps, pipes, and fired heaters, 
6 :29844 (DOE/OR/03054—2) 

SRC-I. Quarterly technical report, October-December 1980, 6 
:29838 (DOE/OR/03054—2) 

Sulfur recovery area sensitivity studies: Base Case vs. Claus 
unit and Beavon sulfur removal unit, 6 :29840 
(DOE/OR/03054—2) 

Two-step desulfurization evaluation downstream of the GKT 
coal gasification process, 6 :29839 (DOE/OR/03054—2) 

Equipment 

Evaluation of alternative slurry pumps, pipes, and fired heaters, 
6 :29844 (DOE/OR/03054—2) 

SRC-I. Quarterly technical report, October-December 1980, 6 
:29838 (DOE/OR/03054—2) 

Materials Handling 

Equipment and coal unloading facility study, 6 :29843 
(DOE/OR/03054—2) 

SRC-I. Quarterly technical report, October-December 1980, 6 
:29838 (DOE/OR/03054—2) 


Pilot Plants 

Operation of the solvent-refined-coal pilot plant, Wilsonville, 
Alabama. Monthly technical progress report, June 1981, 6 
:29818 (DOE/ET/10154—T13) 

Waste Water 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
STAINLESS STEEL-304 
Crack Propagation 

Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--2. Experimental 
verification on a Type 304 stainless steel pipe, 6 :30624 

Fatigue 

Study and modeling of high-temperature-fatigue crack 
propagation in austenitic stainless steel. Progress report for 
1981, 6 :30922 (DOE/ER/10475—2) 

Plasticity 

Study and modeling of high-temperature-fatigue crack 
propagation in austenitic stainless steel. Progress report for 
1981, 6 :30922 (DOE/ER/10475—2) 

Stress Corrosion 

Fracture mechanisms of sensitized stainless steels in sulfur- 
containing environments, 6 :30911 (BNL—29671) 

Plastic fracture mechanics prediction of fracture instability in a 
circumferentially cracked pipe in bending--2. Experimental 
verification on a Type 304 stainless steel pipe, 6 :30624 

STAINLESS STEEL-316 
Corrosion Resistance 

Corrosion of 9 chrome 1 moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Films 

Corrosion of 9 chrome 1 moly and 316 L stainless steel alloys, 

6 :30948 (SERI/CP—633-1145) 
Fractures 

TEM observations of crack tip: cavity interactions, 6 :30916 

(CONF-810831—13) 
Physical Radiation Effects 

Irradiation effects. Task 2. Irradiation damage in cladding and 

core structural materials, 6 :30601 (DOE/SF/00824—T19) 
STAINLESS STEEL-405 
Physical Radiation Effects 

Irradiation effects. Task 2. Irradiation damage in cladding and 

core structural materials, 6 :30601 (DOE/SF/00824—T19) 
STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-316 
STAINLESS STEEL-405 


Mechanical Properties 
Welding of austenitic stainless steels for liquid-helium service, 6 
:30952 (UCRL—85818) 
Stabilization 
Process for stabilizing dimensions of duplex stainless steels for 
service at elevated temperatures (Patent), 6 :30964 
STANDARDS 
Annual book of ASTM standards. Part 17. Refractories, glass, 
and other ceramic materials; manufactured carbon and 
graphite products, 6 :30988 
Annual book of ASTM standards. Part 45. Nuclear standards, 
6 :30625 
STANDING CROP 
See BIOMASS 
STATE GOVERNMENT 
Decision Making 
Need for power and the choice of technologies: state decisions 
on electric power facilities, 6 :30729 (DOE/EP/10004—1) 
STATISTICS 
Moments Method 
Moment (Vbi, bz) techniques, 6 :31520 (ORNL/CSD—83) 
STEAM GENERATORS 
Data Acquisition Systems 
Steam 80 steam generator instrumentation (PWR), 6 :30590 
Design 
Design and development of a once-through helical coil steam 
generator for large LMFBR plants, 6 :30614 
Downhole steam generator with improved preheating/cooling 
features (Patent application), 6 :29938 





Leaks 

Small-leak behavior: summary report on scoping tests 

(LMFBR), 6 :30609 (NEDM—14063) 
Meetings 

Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice (PWR), 6 :30585 
(EPRI-WS—80-157) 

Sludges 

Steam-generator sludge-pile model-boiler testing. Final report 

(PWR), 6 :30564 (EPRI-NP—1941) 
Test Facilities 

Small-leak behavior: summary report on scoping tests 

(LMFBR), 6 :30609 (NEDM—14063) 
Tubes 

Accuracy of x-ray diffraction residual stress measurement 
(PWR), 6 :30574 (EPRI-WS—80-136) 

Combustion engineering: steam generator tube bending 
practices (PWR), 6 :30582 (EPRI-WS—80-136) 

Discussion of corrosion mechanisms (PWR), 6 :30572 (EPRI- 
WS—80-136) 

Eval:ation of residual tensile stresses by accelerated stress 
corrosion cracking tests (PWR), 6 :30578 (EPRI-WS—80- 
136) 

Factors affecting U-bend cracking (PWR), 6 :30577 (EPRI- 
WS—80-136) 

Influence of chemical composition and metallurigical 
microstructure on stress corrosion cracking (SCC) of Inconel 
Alloy 600 (PWR), 6 :30580 (EPRI-WS—80-136) 

NRC concerns about steam generator tube U-bend failures 
(PWR), 6 :30618 (EPRI-WS—80-136) 

Optical scanner system for internal inspection of steam 
generator tubes. Final report (PWR), 6 :30565 (EPRI-NP— 
1944) 

Residual stress measurements of U-bends and correlation with 
accelerated stress corrosion tests (PWR), 6 :30575 (EPRI- 
WS—80-136) 

Review of U-bend cracking as a result of tube denting (PWR), 
6 :30571 (EPRI-WS—80-136) 

Stress corrosion cracking tests of Alloy 600 (PWR), 6 :30579 
(EPRI-WS—80-136) 

Stress corrosion failures in Alloy 600 immersion heaters 
(PWR), 6 :30581 (EPRI-WS—80-136) 

Stresses in bent inconel tubes (PWR), 6 :30573 (EPRI-WS—80- 
136) 

Summary of operating plant experience and U-bends (PWR), 6 
:30567 (EPRI-WS—80-136) 

Surface residual stress distributions in as-bent Inconel 600 U- 
bend and Incoloy 800 90-degree bend tubing samples 
(PWR), 6 :30576 (EPRI-WS—80-136) 

Workshop on cracking of Alloy 600 U-bend tubes in steam 
generators (PWR), 6 :30566 (EPRI-WS—80-136) 

Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice (PWR), 6 :30585 
(EPRI-WS—80-157) 

STEAM INJECTION 
it 

Downhole steam generator with improved preheating/cooling 
features (Patent application), 6 :29938 

STEAM REFORMER PROCESSES 
Feasibility Studies 

High-temperature gas-cooled-reactor applications to fossil- 

conversion processes, 6 :30619 (CONF-810812—33) 
STEAMBOAT SPRINGS 
Electromagnetic Surveys 

Airborne electromagnetic surveys as a reconnaissance 

technique for geothermal exploration, 6 :30303 
STEELS 


See also AUSTENITIC STEELS 
FERRITIC STEELS 
STAINLESS STEELS 


Study of electropolishing of ferrous alloys using rotating-disk 
electrodes, 6 :30935 (LBL—12879) 
Heat Treatments 
Low mn alloy steel for cryogenic service and method of 
preparation (Patent), 6 :30965 
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Process Control 

Temperature control of a continuous, push-type, five-zone, 
slab-reheating furnace for minimum-fuel usage. Volume I. 
Text and Appendix A, 6 :30870 (DOE/CS/40361— 
T4(Vol.1)) 

Temperature control of a continuous, push-type, five-zone, 
slab-reheating furnace for minimum-fuel usage. Volume II. 
Program (Appendices B, C, D), 6 :30871 (DOE/CS/40361— 
T4(Vol.2)) 

Ww 


eathering 
Regional air pollution study: effects of airborne sulfur 
pollutants on materials. Final report, 6 :30941 (PB—81- 
126351) 
STELLARATORS 
See also TORSATRON STELLARATOR 
Plasma Instability 
Stability in straight stellarators, 6 :31452 (PPPL—1823) 
Transport Theory 
Enhanced-confinement class of stellarators, 6 :31451 (PPPL— 
1822) 
STOCHASTIC PROCESSES 
Dynamic Programming 
Decentralized stochastic control and estimation, 6 :31522 
(UCID— 19166) 
STOMATA 
Biological Functions 
Separation and measurement of direct and indirect effects of 
light on stomata, 6 :31230 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Development of sensors and instrumentation for the TMI-2 
OTSG tube vibration measurements program, 6 :30561 
(EPRI-NP—1875) 
STRATIFIED CHARGE ENGINES 
Automotive Fuels 
Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 
Exhaust Gases 
Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 
Performance 
Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 
STRAW 
Calorific Value 
Energy production from straw. Final report, 6 :30885 
STREAK PHOTOGRAPHY 
Time dependent recording of images transmitted over optical 
fibers, 6 :31141 (UCRL—85609) 
STREAMS 
Geochemistry 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 
336) 
Geological Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 
Multi-Element Analysis 
Hydrogeochemical and stream sediment reconnaissance basic 
data for McCarthy Quadrangle, Alaska, 6 :30002 (K/UR— 
326) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 


Pathway of plasmid transformation in pneumococcus, 6 :31254 

(DOE/EV/03941—57) 
STRESS CORROSION 
Meetings 

Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice, 6 :30585 (EPRI- 
WS—80-157) 

STRESSES 

(Mechanics.) 

Wave Propagation 
Pressure measurements of nonplanar stress waves, 6 :31071 
(LA-UR—81-2343) 
STRONG INTERACTIONS 
Unified Gauge Models 
Unification of elementary forces, 6 :31387 
STRONTIUM 
Atom-Atom Collisions 

Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Ion-Atom Collisions 

Collision cross sections and equilibrium fractions of ions and 
atoms in metal-vapor targets. Project progress report, June 
1, 1980-April 30, 1981, 6 :31346 (DOE/ET/53048—T1) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
STRONTIUM 90 
Environmental Transport 

Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 

Ion Exchange 

Decontamination of alkaline radioactive waste by ion 

exchange, 6 :30049 


SULFUR 34 
Isotope Ratio 


STRONTIUM SULFATES 
Solubility 
Method for calculating strontium sulfate solubility, 6 :29934 
(CONF-800718—) 
STRONTIUM TITANATES 
Sorptive Properties 
Ultraviolet photoelectron spectroscopy study of the adsorption 
of oxygen on reduced SrTiOs surfaces, 6 :31012 
STRUCTURAL BEAMS 
Blast Effects 
Thermoelastic response of an aluminum box beam, 6 :31160 
(AD—341059) 
Thermoelasticity 
Thermoelastic response of an aluminum box beam, 6 :31160 
(AD—341059) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STTFUA 
Research Programs 
Solar Thermal Test Facilities Users Association solar fuel and 
chemicals, 6 :30204 (SERI/CP—633-1145) 
SUBBITUMINOUS COAL 
Fluidized-Bed Combustion 
Combustion of western coal in a fluidized bed, 6 :29920 
(DOE/METC/RI—178) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBMARINES 
Blast Effects 
Depth, trim, heading, and flooding of Wigwam targets, 6 
31172 (AD—361920) 
Hull response and shock motion-background, instrumentation, 
and test results, 6 :31169 (AD—361915) 
SUGAR CANE 
Harvesting 
Harvesting of close-spaced short-rotation woody biomass, 6 
330140 (DOE/ET/23133—T2) 
SUGAR INDUSTRY 
Evaporators 
Evaporation by mechanical vapor recompression. Final report, 
September, 1979 - October 31, 1980, 6 :30861 (BSDF—38- 
4Q-80) 
SULFATES 
Monitoring 
Environmental monitoring of BRI gasification sites (Big Brown 
and Tennessee Colony), 6 :29798 (CONF-800716—) 
SULFUR 
Atom-Molecule Collisions 
Collision-induced transfer rates connecting fine-structure levels 
in diatomic sulfur in an excited vibrational level where 
v’=4. Technical report, 6 :31339 (AD-A—091248) 
Chemical Reactions 
Laser fluorescence studies of the chemistry of sodium in flames 
and its interactions with fuel sulfur, 6 :29885 
(DOE/MC/08333—167) 
Gravimetric Analysis 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
Recovery 
Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 10: Plant Section 900 
- Sulfur Recovery, 6 :29877 (DOE/ET/13060—T3(Vol.10)) 
Sulfur recovery area sensitivity studies: Base Case vs. Claus 
unit and Beavon sulfur removal unit, 6 :29840 
(DOE/OR/03054—2) 
SULFUR 32 
Isotope Ratio 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
SULFUR 34 
Isotope Ratio 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 





SULFUR COMPOUNDS 
Chemical Reactions 

Data base and experimental studies of gas phase alkali ... SOz 
interactions, 6 :29918 (DOE/MC/08333—167) 

Third quarterly technical summary report on the homogeneous 
production and removal of NO/sub x/ from combustion 
exhaust flows (27 reactions of sulfur or sulfur compounds 
with other gases or vapors), 6 :29890 (ARI-RP—66) 

SULFUR DIOXIDE 
Aerosol Monitoring 

Determination of sulfur speciation in industrial aerosols in an 
SO,2-rich environment. Progress report, June 1, 1980-July 15, 
1981, 6 :31191 (DOE/EV/10405—T1) 

Air Pollution Control 

Influence of salts on the sulfur retention of limestone in 
atmospheric fluidized-bed combustors, 6 :30466 
(ANL/CEN/FE—80-19) 


Portland cement as a regenerable sorbent for the removal and 
recovery of SOs in the fluidized-bed combustion of coal, 6 
31114 (BNL—29303) 

Monitoring 

Data summary: TVA ambient air quality monitoring system 

calendar year 1980, 6 :31194 (TVA/ONR/ARP—81/9) 
Oxidation 

Determination of sulfur speciation in industrial aerosols in an 
SO.-rich environment. Progress report, June 1, 1980-July 15, 
1981, 6 :31191 (DOE/EV/10405—T1) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR NITRIDES 
X-Ray Diffraction 
Small-angle x-ray and electron scattering from (SN)/sub x/, 6 
:31008 
SULFUR OXIDES 
Aerial Monitoring 
Sulfur oxide measurements aboard aircraft, 6 :31146 
Air Pollution Control 

Baseline data on utilization of low-grade fuels in gas turbine 
applications. Volume 3. Emissions evaluation. Final report, 6 
:30472 (EPRI-AP—1882-Vol.3) 

Materials-process-product analysis of coal process technology. 
Phase III, Task 1 report, direct combustion, and sulfur 
emissions control and recovery processes. Volume 1. 
Results, 6 :30490 (IRT—19600/1) 

Monitoring 

Concentration and deposition of sulfur oxides in the 
northeastern United States: a comparison of Airsox model 
results with monitoring data for July 1978, 6 :31190 (BNL— 
29855) 

Sampling 
Sulfur oxide measurements aboard aircraft, 6 :31146 
SULFURIC ACID 
Chemical Preparation 

Thermochemical water splitting for hydrogen production. 
Annual report, 1 January-31 December 1979, 6 :30089 (PB— 
81-123473) 

SUN 
Magnetic Fields 

Synoptic solar magnetic field maps for the interval including 
Carrington rotations 1601-1680, May 5, 1973-April 26, 1979, 
6 :31326 (PB—81-125569) 

SUPERCONDUCTING CABLES 
AC Losses 

NbsGe-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 

Design 

Wave propagation in a dc superconducting cable--1. Analysis, 
6 :30549 

Wave propagation in a dc superconducting cable--2. 
Parametric effects, 6 :30550 

Fabrication 

NbsGe-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 
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Performance Testing 
Nb3;Ge-based 1-m power-transmission cable: material 
development, cable fabrication, and cable-performance tests. 
Final report, July 1981, 6 :30545 (EPRI-EL—1948) 
Test Facilities 
Cryogenic testing of 100-m superconducting power 
transmission test facility, 6 :30536 (BNL—29900) 
Wave Propagation 
Wave propagation in a dc superconducting cable--1. Analysis, 
6 :30549 
Wave propagation in a dc superconducting cable--2. 
Parametric effects, 6 :30550 
SUPERCONDUCTING COILS 
Monitoring 
Detection of a normal zone in inductively coupled 
superconducting coils, 6 :31500 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING MAGNETS 
Design 
Apparatus and method for maintaining low temperatures about 
an object at a remote location (Patent application), 6 :31079 
Operation 
Apparatus and method for maintaining low temperatures about 
an object at a remote location (Patent application), 6 :31079 
SUPERCONDUCTING MAGNETS 
Cryogenics 
MFTF magnet cryogenics, 6 :31494 (UCRL—85580) 
Materials 
Welding of austenitic stainless steels for liquid-helium service, 6 
:30952 (UCRL—85818) 
Refrigeration 
Superfiuid helium bath cooling of a tokamak reactor toroidal 
field coil system, 6 :31474 (GA-A—16422) 
SUPERCONDUCTORS 
Fermi Level 
Recent high-pressure Fermi-surface studies on (TMTSF)2PFe 
and ReOs, 6 :31426 (SAND—81-1074C) 
Internal Friction 
Amplitude-dependent internal friction calculations for 
dislocations in alloys, 6 :31433 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPPORTS 


See also CATALYST SUPPORTS 
FOUNDATIONS 


Testing 
Professional technical support services for the Mining 
Equipment Test Facility. First quarterly technical progress 
report, April 14-June 30, 1981, 6 :29903 (DOE/PC/42255— 
2) 
SURFACE MINING 
See also COAL MINING 
Mining Equipment 
Future of small scale mining, 6 :29906 
Preliminary feasibility study of tandem dragline/BWE mining 
approach. Final report, 6 :29902 (DOE/ET/11268—T1) 
SURFACE PROPERTIES 
Mathematical Models 
Chain distribution functions and segment density functions of 
polymer chains confined by absorbing or reflecting barriers, 
6 :30998 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Electronic Structure 
Full-potential self-consistent linearized-augmented-plane-wave 
method for calculating the electronic structure of molecules 
and surfaces: O2 molecule, 6 :31431 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Fuel Assemblies 
Surry Unit 2 end of cycle 4 onsite fuel examination of 17 x 17 
demonstration assemblies after three cycles of exposure, 6 
:30588 (WCAP—9838) 
SURVIVAL CURVES 
Calculation Methods 
Tests of normality for the number of survivors and related 
quantities, 6 :31262 (DOE/EV/04733—T1) 
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Statistical Models 
Tests of normality for the number of survivors and related 
quantities, 6 :31262 (DOE/EV/04733—T1) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Heat Storage 
Swedish energy storage projects 1979. Research-development- 
full-scale experiments supported by governmental 
organizations, 6 :30663 (PB—81-122947) 
Hydroelectric Power 
Conservationists cause hesitation in development of Swedish 
hydroelectric power, 6 :30112 
Waste Heat Utilization 
Goeteborg warms to waste-heat tunnel, 6 :30497 
SWITCHING CIRCUITS 
Method of controlling switching of a multiphase inductor- 
converter bridge (Patent), 6 :31112 
SYMPOSIA 
See MEETINGS 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Solution chemistry techniques in SYNROC preparation, 6 
:30040 (SAND—80-2375) 
SYNTHESIS GAS 
Chemical Composition 
Experiences with the Texaco process of coal-dust pressure 
gasification using the Ruhrchemie/Ruhrkohle technical 
version, 6 :29852 (EPRI-WS—79-238-Vol.2) 
Desulfurization 
Kinetic studies on the reactions involved in the hot gas 
desulfurization using a regenerable iron oxide sorbent. Part I, 
6 :29874 
Methanation 
Technological perspective for catalytic processes based on 
synthesis gas, 6 :30101 
Technology of the Fischer-Tropsch process, 6 :30102 
Scrubbing 
Pipeline-gas Demonstration Plant. Phase I: Demonstration 
Plant engineering and design. Volume 5. Plant Section 300: 
Gasification, 6 :29876 (DOE/ET/13060—T3(Vol.5)) 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 


Corrosive Effects 
Gas turbines for future coal-based power generation systems, 6 
:30475 (EPRI-WS—79-238-Vol.2) 
Cost 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
Prices 
Impact of environmental control costs on an indirect coal 
liquefaction process, 6 :29932 (ORNL—5722) 
Research Programs 
Research and advanced development sunfuels program, 6 
:30724 (SERI/CP—633-1145) 
Toxicity 
Chironomus tentans bioassay for testing synthetic fuel products 
and effluents, with data on acridine and quinoline, 6 :31303 
SYNTHETIC FUELS INDUSTRY 
Biological Effects 
Solid and hazardous energy wastes: synfuels. I. Review of 
research activities, 6 :31295 (ANL/EES-TM—142) 
Environmental Effects 
Solid and hazardous energy wastes: synfuels. I. Review of 
research activities, 6 :31295 (ANL/EES-TM—142) 
SYNTHETIC PETROLEUM 
Combustion Products 
Influence of fuel variables on the operation of automotive open 
and pre-chamber diesel and spark ignited stratified charge 
engines: a literature study covering petroleum and syncrude 
derived fuels, executive summary, 6 :30909 
(DOE/CE/50021—2) 
SYNTHETIC ROCKS 
Chemical Preparation 
Solution chemistry techniques in SYNROC preparation, 6 
:30040 (SAND—80-2375) 


T3 HORMONE 
See TRIIODOTHYRONINE 
TAKAHAMA-1 REACTOR 
Steam Generators 
Field experiences of tube sheet crevice cleaning, 6 :30586 
(EPRI-WS—80-157) 
TANTALUM 
Mass Spectroscopy 
Quantitative spark-source analysis of UO2-PuOz for rare earths 
and tantalum, tungsten, 6 :31034 (HEDL—6798) 
TANTALUM OXIDES 
Physical Radiation Effects 
Displacement cascades in diatomic materials, 6 :31482 (LA- 
UR—81-2161) 
TAR SANDS 
See OIL SANDS 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
Mechanical 
Evaluation of low-chlorine TATB from a production source, 6 
:31148 (MHSMP—81-34) 
Physical Properties 
Evaluation of low-chlorine TATB from a production source, 6 
:31148 (MHSMP—81-34) 
TEARING INSTABILITY 
Saturated tearing modes in tokamaks with divertors. Quarterly 
progress report, April 1-June 30, 1981, 6 :31442 
(DOE/ER/53117—1) 
TECHNOLOGY ASSESSMENT 
Research Programs 
Student research activities in the Technology Assessments 
Section of the Health and Safety Research Division, 
Summer 1980, 6 :31200 (ORNL—5720) 
TENNESSEE VALLEY AUTHORITY 
Fossil-Fuel Power Plants 
Examining relationships between coal characteristics and the 
performance of TVA power plants. Interim report, 
November 1980, 6 :30496 (TVA/OP/EDT—81/26) 
Rate Structure 
Final environmental impact statement. Alternative electric 
power rate structures, 6 :30890 (TVA/ONR/PCS—81/1) 
Research 
Program summary, 6 :30699 (TVA/OP/ECR—81-19) 
TENNESSEE VALLEY REGION 
Air Quality 
Data summary: TVA ambient air quality monitoring system 
calendar year 1980, 6 :31194 (TVA/ONR/ARP—81/9) 
Geothermal Resources 
Preliminary identification of potential geothermal energy uses 
in the Tennessee Valley region, 6 :30396 
TEST FACILITIES 
Cooling 
Cryogenic testing of 100-m superconducting power 
transmission test facility, 6 :30536 (BNL—29900) 
Data Acquisition Systems 
Test system to simulate transient overpower LMFBR cladding 
failure, 6 :30641 (HEDL-SA—2305) 


DRI high-temperature/high-pressure electrostatic precipitator 
test facility, 6 :30513 (DOE/MC/08333—167) 

Feasibility study of the use of an environmental chamber for 
the examination of transmission-line electric-field and corona 
effects. Final report, 6 :30546 (EPRI-EL—1953) 

In situ mechanical-radiation effects test capsule for simulating 
fusion material environments, 6 :31480 (LA-UR—81-2140) 

Unique test capabilities at Sandia National Laboratories, 6 
:31075 

Operation 

DRI high-temperature/high-pressure electrostatic precipitator 
test facility, 6 :30513 (DOE/MC/08333—167) 

Fiber optic quality assurance at the Nevada Test Site, 6 :31179 
(LA-UR—81-2137) 

Niland Test Facility Startup Evaluation Task Force, 6 :30346 
(DOE/ET/28443—T10) 





Operation 


Unique test capabilities at Sandia National Laboratories, 6 
:31075 
Performance 
Cryogenic testing of 100-m superconducting power 
transmission test facility, 6 :30536 (BNL—29900) 
Feasibility study of the use of an environmental chamber for 
the examination of transmission-line electric-field and corona 
effects. Final report, 6 :30546 (EPRI-EL—1953) 
tions 
Test system to simulate transient overpower LMFBR cladding 
failure, 6 :30641 (HEDL-SA—2305) 
Start-Up 
Niland Test Facility Startup Evaluation Task Force, 6 :30346 
(DOE/ET/28443—T 10) 
Niland Test Facility Startup Evaluation Task Force, 6 :30345 
(DOE/ET/28443—T9) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Dehydrogenation 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems (Tetralin, 1,2-dihydronaphthalene, 9,10- 
dihydroanthracene), 6 :29768 (BNL—29825) 
Hydrogenation 
Dehydrogenation/hydrogenation reactions in hydroaromatic 
systems (Tetralin, 1,2-dihydronaphthalene, 9,10- 
dihydroanthracene), 6 :29768 (BNL—29825) 
TETRANEUTRONS 
Binding Energy 
Theoretical estimates of the trineutron and tetraneutron 
binding energies, 6 :31409 
TEXACO GASIFICATION PROCESS 
Low/medium Btu coal gasification assessment program for 
potential users in New Jersey: executive summary, 6 :29831 
(DOE/FE/20216—1) 
Commercialization 
Texaco coal gasification technology, 6 :29851 (EPRI-WS—79- 
238-Vol.2) 
Demonstration Plants 
Cool water coal gasification program: a demonstration of 
gasification-combined cycle technology, 6 :29853 (EPRI- 
WS—79-238-Vol.2) 
Texaco coal gasification technology, 6 :29851 (EPRI-WS—79- 
238-Vol.2) 
Flowsheets 
Conceptual design and assessment of a coal-asification 
commercial demonstration plant. Volume 2: Texaco gasifier. 
Final report, 6 :29871 (TVA/OGM/OC—81/7) 
Optimization 
Texaco coal gasification technology, 6 :29851 (EPRI-WS—79- 
238-Vol.2) 
Pilot Plants 
Experiences with the Texaco process of coal-dust pressure 
gasification using the Ruhrchemie/Ruhrkohle technical 
version, 6 :29852 (EPRI-WS—79-238-Vol.2) 
Texaco coal gasification technology, 6 :29851 (EPRI-WS—79- 
238-Vol.2) 
TEXAS 
Geochemical Surveys 
Hueco tanks: an initial evaluation of a potential geothermal 
area near El Paso, Texas, 6 :30315 
Gravity Surveys 
Hueco tanks: an initial evaluation of a potential geothermal 
area near El Paso, Texas, 6 :30315 
Hot-Water Systems 
Hueco tanks: an initial evaluation of a potential geothermal 
area near El Paso, Texas, 6 :30315 
Uranium Deposits 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
TEXTILE INDUSTRY 
Economic Analysis 
Application of solar energy to the supply of hot water for 
textile dyeing, 6 :30227 (DOE/CS/31220—T9) 
Energy Analysis 
Application of solar energy to the supply of hot water for 
textile dyeing, 6 :30227 (DOE/CS/31220—T9) 
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Geothermal Process Heat 

Preliminary identification of potential geothermal energy uses 

in the Tennessee Valley region, 6 :30396 
Solar Process Heat 

Application of solar energy to the supply of hot water for 
textile dyeing, 6 :30227 (DOE/CS/31220—T9) 

Preliminary operational results of the low-temperature-solar 
industrial-process-heat field tests, 6 :30255 (SERI/TR—632- 
385R) 

Total Energy Systems 

Designing a solar total-energy system for an industrial plant, 6 

:30211 
TFTR REACTORS 
Neutral Atom Beam Injection 
Fokker-Planck/transport studies of the Tokamak Fusion Test 
Reactor, 6 :31468 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Numerical Solution 
Efficient numerical solution of the nonlinear inverse heat 
conduction problem, 6 :31104 
THERMAL EFFLUENTS 
Biological Effects 
Pathogenic amoebae in power-plant cooling lakes. Final report, 
6 :31294 (EPRI-EA— 1897) 
Environmental Effects 
316(a) and 316(b) demonstration, Cumberland Steam Plant. 
Volume 4. Effects of thermal discharges from Cumberland 
Steam Plant on the fish populations of Barkley Reservoir, 6 
:30532 (NP—1903744) 
THERMAL ENERGY STORAGE EQUIPMENT 
Economic Analysis 


Advanced thermal-energy-storage concept-definition study for 
solar Brayton power plants. Final technical report, Volume 
I, 6 :30660 (DOE/ET/20195—T1(Vol.1)) 
Operation 
Heat pumps for seasonal thermal energy storage: operation and 
design, 6 :30661 (DOE/RL/10121—T1) 
Performance 
Heat pumps for seasonal thermal energy storage: operation and 
design, 6 :30661 (DOE/RL/10121—T1) 
Technology Assessment 
Advanced thermal-energy-storage concept-definition study for 
solar Brayton power plants. Final technica! report, Volume 
I, 6 :30660 (DOE/ET/20195—T1(Vol.1)) 
THERMAL INSULATION 
Heat Transfer 

Finite element method for the analysis of heat transfer in 

composites of highly-conducting and insulating materials, 6 

:31107 

THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
Gas Turbines 

Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 1: problem definition, 6 
:30095 (DOE/CS/20549—T2) 

Off-Peak Energy Storage 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 1: evaluation of design and 
uses. Topical report, 6 :30491 (MCR—76-323) 

Development of ammoniated salts thermochemical energy 
storage systems. Phase I, Task 3: salt kinetics. Topical 
report, 6 :30492 (MCR—76-502) 

Development of ammoniated salts thermochemical energy- 
storage systems. Phase I initial assessments. Progress report, 
March-September 1976. Final report, 6 :30493 (MCR—76- 
562) 

Pollution Regulations 

Economic analysis for the proposed revision of steam-electric 
utility industry effluent limitations guidelines, 6 :30533 (PB— 
81-119687) 
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Thermal Effluents 
Economic analysis for the proposed revision of steam-electric 
utility industry effluent limitations guidelines, 6 :30533 (PB— 
81-119687) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Measuring Methods 
Basic thermal-radiation measurements. Final report, 6 :31159 
(AD—339905) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Water Chemistry 
Water geochemistry at Castle Hot Springs, Arizona, 6 :30308 
THERMOCHEMICAL HEAT STORAGE 
Computer Codes 
Advanced thermal-energy-storage-concept definition study for 
solar Brayton power plants. Thermochemical TES sizing 
computer program. Volume III. Progress report, July 1- 
December 31, 1976, 6 :30167 (DOE/ET/20195—T3) 
Size 
Advanced thermal-energy-storage-concept definition study for 
solar Brayton power plants. Thermochemical TES sizing 
computer program. Volume III. Progress report, July 1- 
December 31, 1976, 6 :30167 (DOE/ET/20195—T3) 
THERMOCHEMICAL PROCESSES 
Bibliographies 
Thermochemical processes in biomass conversion. January 
1976-July 1980 (citations from the Energy Data Base). 
Report for January 1976-July 1980, 6 :30096 (PB—81- 
851974) 
THERMOCOUPLES 
Accuracy 
Solar-receiver heat-flux and structural studies. Second 
quarterly progress report, October, November, December 
1975, 6 :30166 (DOE/ET/20168—T6) 
Emplacement 
Buried telemetry system for temperature measurements, 6 
:29809 (CONF-8007 16—) 
THERMODYNAMIC PROPERTIES 
Mathematical Models 
Numerical modeling of the Near Surface Test Facility No. 1 
and No. 2 heater tests, 6 :30038 (RHO-BWI-SA—146) 
THERMODYNAMICS 
Thermodynamic aspects of energy conservation, 6 :30883 
THERMOELECTRIC GENERATORS 
Materials 
Copper-selenide system, P-Type TPM-217, 6 :30779 
(DOE/ET/33003—T5) 
Performance 
900-755 degradation model for an RTG with a silicon- 
germanium thermopile, 6 :30778 (DOE/ET/33003—T4) 
Performance Testing 
Program of thermoelectric generator testing and RTG 
degradation mechanisms evaluation. Progress report No. 38, 
6 :30780 (DOE/ET/33003—T6) 
Thermal Degradation 
900-755 degradation model for an RTG with a silicon- 
germanium thermopile, 6 :30778 (DOE/ET/33003—T4) 
THERMONUCLEAR DEVICES 


See also STELLARATORS 
TOKAMAK DEVICES 


Plasma Instability 
MHD tilting modes for nearly spherical compact toroids with 
arbitrary plasma pressure, 6 :31459 
THERMONUCLEAR FUELS 
Encapsulation 
Method for introduction of gases into microspheres (Patent), 6 
:30067 
THERMONUCLEAR IGNITION 
Implosions 
Physics of DT ignition in small fusion targets, 6 :31464 
THERMONUCLEAR REACTOR MATERIALS 
Materials Testing 
Spectral effects experiments, 6 :31477 (HEDL—6935) 


Physical Radiation Effects 
Displacement cascades in diatomic materials, 6 :31482 (LA- 
UR—81-2161) 
In situ mechanical-radiation effects test capsule for simulating 
fusion material environments, 6 :31480 (LA-UR—81-2140) 
Test Facilities 
In situ mechanical-radiation effects test capsule for simulating 
fusion material environments, 6 :31480 (LA-UR—81-2140) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


DOUBLET REACTORS 

See also D-T REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
TFTR REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 

First wall thermal hydraulic models for fusion blankets, 6 
:31502 

Natural circulation in fusion reactor blankets, 6 :31501 

Design 

Heat transfer in inertial confinement fusion reactor systems, 6 

:31503 
Heat Transfer 

Heat transfer phenomena in gas protected particle beam fusion 

reactor cavities, 6 :31504 
Reactor Physics 

Transport and reactor therory. Progress report, January | - 

March 31, 1981, 6 :30621 (LA—8910-PR) 
Superconducting Coils 

Detection of a normal zone in inductively coupled 

superconducting coils, 6 :31500 
Thermodynamic Properties 

Generalized analysis of thermal and mechanical loads in 

inertial confinement reactors, 6 :31506 
Tritium Recovery 
Recovery of tritium from a liquid lithium blanket, 6 :30064 
(CONF-810804—10) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THORIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Multi-Element Analysis 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
THORIUM CARBIDES 
Fabrication 
Fabrication of thorium bearing carbide fuels (Patent), 6 :30019 
Physical Radiation Effects 

Postirradiation examination and evaluation of Fort St. Vrain 

fuel element 1-0743, 6 :30592 (GA-A—16258) 
THORIUM COMPOUNDS 
Precipitation 

Optimization of thorium oxalate precipitation conditions 
relative to derived oxide sinterability (10° and 70°C, 15 min 
and 360 min), 6 :30986 





THORIUM OXIDES 
Fabrication 


THORIUM OXIDES 
Fabrication 
Optimization of thorium oxalate precipitation conditions 
relative to derived oxide sinterability (10° and 70°C, 15 min 
and 360 min), 6 :30986 
Preliminary development of internal gelation flowsheets for 
preparing (Th,U)O:2 spheres, 6 :30981 (ORNL/TM—7280) 


Optimization of thorium oxalate precipitation conditions 
relative to derived oxide sinterability (10° and 70°C, 15 min 
and 360 min), 6 :30986 

THREE MILE ISLAND-2 REACTOR 
Radioactive Waste Processing 

Water-decontamination process-improvement tests and 

considerations, 6 :30560 (CONF-810814—7) 
Steam Generators 

Development of sensors and instrumentation for the TMI-2 
OTSG tube vibration measurements program, 6 :30561 
(EPRI-NP—1875) 

Flow-induced vibration analysis of Three Mile Island Unit-2 
once-through steam generator tubes. Volume 1. Final report, 
6 :30562 (EPRI-NP—1876-Vol.1) 

THULIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO2-RE2,O3 (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 
THYRISTORS 
Design 

Light-fired thyristor development. Interim report, 6 :30544 

(EPRI-EL—1916) 
Performance 

Light-fired thyristor development. Interim report, 6 :30544 

(EPRI-EL—1916) 
TIME-OF-USE PRICING 

Cost and rates: marginal cost, 6 :30737 (NP—22596) 

Customer response (At Pacific Gas and Electric Co.), 6 :30749 
(NP—22596) 

Time-of-use rate studies with residential customers (By 
Research Triangle Inst.), 6 :30748 (NP—22596) 

Attitudes 

Customer attitudes (Surveys by Elrick and Lavidge, Inc.), 6 

:30747 (NP—22596) 
TIN 117 TARGET 
Neutron Reactions 

Neutron weak spin rotation: Exotic nuclear physics or a new 

weak force., 6 :31381 
TIRES 
Rolling Friction 

Comparison of hot to cold tire fuel economy. Technical report, 

6 :30855 (PB—81-121063) 
TITANATES 
Electro-Optical Effects 

Electrooptic shutter devices utilizing PLZT ceramic wafers, 6 

:31072 (SAND—81-0728C) 
TITANIUM 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
TITANIUM ALLOYS 
Corrosion Resistance 

Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 

Crevice Corrosion 

Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 

Pitting Corrosion 

Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 

Stress Corrosion 

Corrosion resistance of cast irons and titanium alloys as 
reference engineered metal barriers for use in basalt geologic 
storage: a literature assessment, 6 :30943 (PNL—3569) 

TITANIUM BORIDES 
Ion Implantation 

Local mixing model for deuterium replacement in solids, 6 

:30987 
TITANIUM CARBIDES 

Process evaluation and characterization of TiC coating on 
graphite for Doublet III limiters and neutral beam armor, 6 
:31475 (GA-A—16430) 

Ion Implantation 

Local mixing model for deuterium replacement in solids, 6 

:30987 
TITANIUM COMPOUNDS 
Electronic Structure 

Observation of high field DHVA-effect and induced 
magnetism in single crystal TiBez, 6 :31002 (LA-UR—§81- 
1664) 

Magnetic Properties 

Observation of high field DHVA-effect and induced 
magnetism in single crystal TiBez, 6 :31002 (LA-UR—81- 
1664) 

Toxicity 

Carcinogenicity and anticarcinogenicity of metal compounds, 6 

:31307 
TITANIUM OXIDES 
Comparative Evaluations 

Studies on complexing resins accumulating uranium from 

seawater, 6 :30008 (GJBX—212-81) 
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Production 
UEB concept of uranium extraction from seawater, 6 :30014 
(GJBX—212-81) 
Sorptive Properties 
Advantage of fast reacting adsorbents like humic acids for the 
recovery of uranium from seawater, 6 :30011 (GJBX—212- 
81) 
Recovery of uranium from seawater by using wave power and 
floating offshore units, 6 :30015 (GJBX—212-81) 
Studies on complexing resins accumulating uranium from 
seawater, 6 :30008 (GJBX—212-81) 
UEB concept of uranium extraction from seawater, 6 :30014 
(GJBX—212-81) 
TITANIUM SULFIDES 
Chemical Preparation 
Electrochemical investigations of novel electrode materials. 
Progress report, November 1, 1980-October 31, 1981, 6 
:30918 (DOE/ER/04356—4) 
Crystal Structure 
Electrochemical investigations of novel electrode materials. 
Progress report, November 1, 1980-October 31, 1981, 6 
:30918 (DOE/ER/04356—4) 
TMX DEVICES 
Confinement 
Effect of end-cell stability on the confinement of the central- 
cell plasma in TMX, 6 :31462 
Cyclotron Resonance 
Tandem mirror confinement in the presence of ion cyclotron 
fluctuations, 6 :31454 
Drift Instability 
Effect of end-cell stability on the confinement of the central- 
cell plasma in TMX, 6 :31462 
Electric Potential 
Barrier-potential model, 6 :31455 (UCID—19159) 
Ton Waves 
Tandem mirror confinement in the presence of ion cyclotron 
fluctuations, 6 :31454 
TNTR-KIWI 
See KIWI-TNT REACTOR 
TOKAMAK DEVICES 
Ballooning Instability 
Ballooning-mode theory of trapped-electron instabilities in 
tokamaks, 6 :31465 
Second region of stability against ballooning modes, 6 :31458 
Beam Injection Heating 
Neoclassical current effects in neutral-beam-heated tokamak 
discharges, 6 :31463 
Design 
Argonne Plasma Engineering Experiment (APEX) Tokamak, 6 
:31469 (ANL/FPP/TM—145) 
Fuel Pellets 
Significance of magnetic shielding in the ablation of a solid 
hydrogen pellet in a plasma, 6 :31466 
High-Frequency Heating 
Tokamak research on Versator II. Final report, October 1, 
1978-June 30, 1980, 6 :31441 (DOE/ER/53050—1) 
Hybrid Systems 
Low-aspect-ratio torsatron for high-beta toroidal confinement, 
6 :31489 (PPPL—1827) 
Impurities 
Neutral-beam-induced alteration in impurity transport: 
summary of experiments and a possible theoretical 
explanation, 6 :31445 (GA-A—16387) 
Magnetic Fields 
Significance of magnetic shielding in the ablation of a solid 
hydrogen pellet in a plasma, 6 :31466 
Neutral Atom Beam Injection 
Neutral-beam-induced alteration in impurity transport: 
summary of experiments and a possible theoretical 
explanation, 6 :31445 (GA-A—16387) 
Plasma Heating 
Prospects for heating tokamaks by parametric decay of intense 
extraordinary mode radiation, 6 :31467 
Poloidal Divertors 
Cool, high-density regime for poloidal divertors, 6 :31487 
(PPPL— 1824) 


Tearing Instability 
Saturated tearing modes in tokamaks with divertors. Quarterly 
progress report, April 1-June 30, 1981, 6 :31442 
(DOE/ER/53117—1) 
Trapped Electrons 
Ballooning-mode theory of trapped-electron instabilities in 
tokamaks, 6 :31465 
Trapped-Particle Instability 
Stochasticity, superadiabaticity, and the theory of adiabatic 
invariants and guiding center motion, 6 :31448 (PPPL— 
1807) 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
TFTR REACTORS 


Alpha Detection 
Some aspects of alpha-particle heating, 6 :31449 (PPPL—1815) 
Charged-Particle Transport 
Some aspects of alpha-particle heating, 6 :31449 (PPPL—1815) 
Design 
Conceptual design of a commercial tokamak hybrid reactor 
(CTHR). Final report, 6 :31496 (WFPS-TMS—80-012) 
Plasma Heating 
Some aspects of alpha-particle heating, 6 :31449 (PPPL—1815) 
Superconducting Magnets 
Superfluid helium bath cooling of a tokamak reactor toroidal 
field coil system, 6 :31474 (GA-A—16422) 
TOLUENE 
Fluidized-Bed Combustion 
Thermal reactions of aromatics with CaO. Technical progress 
report, September 1, 1980-April 30, 1981 (Compounds tested 
-1-methylnaphthalene, toulene, benzene, n-heptane), 6 :29921 
(DOE/PC/30229—T1) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TORNADOES 
Risk Assessment 
Tornado risk and design windspeeds for the Portsmouth Plant 
Site, 6 :31209 (K-BD—1059-Pt.3) 
TORSATRON STELLARATOR 
Hybrid Systems 
Low-aspect-ratio torsatron for high-beta toroidal confinement, 
6 :31489 (PPPL—1827) 
TOTAL ENERGY SYSTEMS 
Design 
Designing a solar total-energy system for an industrial plant, 6 
:30211 
Feasibility Studies 
Industrial applications of solar energy. First quarterly progress 
report, 6 :30231 (DOE/ET/20194—T3) 
Research Programs 
ERDA solar-thermal projects semiannual review: dispersed 
power systems, distributed collector, and research and 
development, 6 :30165 (DOE/CS/51101—T1) 
Test Facilities 
Solar-total-energy-systems test-facility requirements, 6 :30163 
(ATR—76(7523-13)-1) 
TOWER FOCUS COLLECTORS 
Retrofitting 
Repowering for electric generation Northeastern Station Unit 
1, Public Service Company of Oklahoma, 6 :30175 
(DOE/SF/10738—T2) 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Central Receivers 
500 kW/sub e/ central receivers system (CRS) of the small 
solar power systems project (SSPS): Almeria, 6 :30184 
(SAND—80-8049) 
Cogeneration 
Central receiver solar cogeneration program overview, 6 
:30187 (SAND—80-8049) 


Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume II. 
Appendices, 6 :30172 (DOE/ET/20567—T6) 





Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume I of II. 
Conceptual design, 6 :30171 (DOE/ET/20567—1Vol.1) 

EURELIOS: the 1 MW(e) helioelectric power plant of the EC 
in Adrano, Sicily, Italy, 6 :30183 (SAND—80-8049) 

Repowering for electric generation Northeastern Station Unit 
1, Public Service Company of Oklahoma, 6 :30175 
(DOE/SF/10738—T2) 

Economic Analysis 

Economic assessment of advanced central-receiver solar- 
thermal power systems. Executive summary, 6 :30174 
(DOE/SF/10601—0) 

Solar Technology Assessment Project. Volume IX. Heliostat 
systems: technical and economic assessment, 6 :30164 
(DOE/CS/30278—T13) 

Hybrid Systems 

Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume II. 
Appendices, 6 :30172 (DOE/ET/20567—T6) 

Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume I of II. 
Conceptual design, 6 :30171 (DOE/ET/20567—1 Vol.1) 

Parametric Anal 

Conceptual design of solar central-receiver hybrid power 
system: sodium-cooled-receiver concept. Volume I of II. 
Conceptual design, 6 :30171 (DOE/ET/20567—1Vol.1) 


EURELIOS: the 1 MW(e) helioelectric power plant of the EC 
in Adrano, Sicily, Italy, 6 :30183 (SAND—80-8049) 

Technical overview of the US central receiver program, 6 
:30181 (SAND—80-8049) 

Solar Receivers 

High-flux solar absorber concept for central receiver power 

plants, 6 :30210 
Systems Analysis 

Repowering for electric generation Northeastern Station Unit 
1, Public Service Company of Oklahoma, 6 :30175 
(DOE/SF/10738—T2) 

Technology Assessment 

Economic assessment of advanced central-receiver solar- 
thermal power systems. Executive summary, 6 :30174 
(DOE/SF/10601—0) 

Solar Technology Assessment Project. Volume IX. Heliostat 
systems: technical and economic assessment, 6 :30164 
(DOE/CS/30278—T 13) 

TRACER TECHNIQUES 
Reviews 
Air leakage measurements by the tracer dilution method: a 
review, 6 :30835 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSIENT OVERPOWER ACCIDENTS 
Simulation 

Test system to simulate transient overpower LMFBR cladding 

failure, 6 :30641 (HEDL-SA—2305) 
TRANSITION ELEMENTS 
Field Emission 
Determining the field emitter temperature during laser 
irradiation in the pulsed laser atom probe, 6 :31007 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPLANTS 
Graft-Host Reaction 

Role of mobile passenger lymphocytes in the rejection of renal 
and cardiac allografts in the rat. A passenger lymphocyte- 
mediated graft-versus-host reaction amplifies the host 
response, 6 :31288 

TRANSPORT THEORY 
Codes 

HETFIS: High-Energy Nucleon-Meson Transport Code with 

Fission, 6 :31421 (ORNL/TM—7882) 
TRANSPORTATION SECTOR 
Energy Conservation 

Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 

Role of local government in energy policy (Book chapter), 6 
:30712 
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Energy Consumption 
Conservation RD and D strategy planning, 6 :30864 
(DOE/CS/40004—T 11) 
TRANSPORTATION SYSTEMS 
See also BUSES 
Research Programs , 
Technical analysis support for transportation systems to 
promote energy conservation, 6 :30852 (DOE/SF/76003— 
T10) 
TREES 
See also OAKS 
Harvesting 
Harvesting of close-spaced short-rotation woody biomass, 6 
:30140 (DOE/ET/23133—T2) 
TRIIODOTHYRONINE 
S 
Modulation of x-ray induced oncogenic transformation by 
thyroid hormone, 6 :31264 (DOE/EV/04733—T1) 
TRINEUTRONS 
Binding Energy 
Theoretical estimates of the trineutron and tetraneutron 
binding energies, 6 :31409 
Gamma S 
Upper limits for bound states and resonance behavior in the 
trineutron system, 6 :31411 
Resonance 
Upper limits for bound states and resonance behavior in the 
trineutron system, 6 :31411 
TRITICUM 
See WHEAT 
TRITIUM 
Environmental Transport 
Estimate of the consequences of the accident water penetration 
into an in-situ cavern during the operating phase, 6 :30050 
(ORNL-tr—4771) 
TRITIUM COMPOUNDS 
Adsorption 
Design and cost estimate for the SRL integrated hot off gas 
facility using selective adsorption, 6 :30039 (SAI—509991R) 
TRITIUM OXIDES 
Adsorption 
Experimental studies concerning the drying of voloxidizer off- 
gases, 6 :30031 (ORNL/SUB—7164/1) 
TRITIUM TARGET 
Stress Analysis 
Stress calculations for RTNS-il 50-cm targets (Rotating target 
neutron source), 6 :31123 (UCRL—53148) 
TROJAN REACTOR 
Reactor Maintenance 
Operating history and field inspection results of Trojan steam 
generators, 6 :30568 (EPRI-WS—80-136) 
Steam Generators 
Operating history and field inspection results of Trojan steam 
generators, 6 :30568 (EPRI-WS—80-136) 
Potential corrective measures and additional work required, 6 
:30584 (EPRI-WS—80-136) 
Questions on U-bend cracking, 6 :30583 (EPRI-WS—80-136) 
Status report on the destructive and non-destructive 
examinations of U-bends removed from Trojan steam 
generator D, 6 :30569 (EPRI-WS—80-136) 
TROPOSPHERE 
Aerosol Monitoring 
Lidar observations of the lower tropospheric aerosol structure 
during BOMEX. Final report, 6 :31192 (SRIA—115-PA-83- 
XI) 
TRUCKS 
Diesel Engines 
Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 
Fuel Consumption 
National Interim Energy-Consumption Survey. Part IV. 
Transportation panel. Including Appendices A through C, 6 
:30850 (DOE/EIA/10085—T1(Pt.4)) 
National Interim Energy-Consumption Survey. Part V. 
Transportation panel. Appendices D through H, 6 :30851 
(DOE/EIA/10085—T 1(Pt.5)) 
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Fuel Economy 
Comparison of owner perceived and EPA measured fuel 
economy. Technical report, 6 :30854 (PB—81-119356) 
Comparison of EPA measured fuel economy with the mileage 
guide. Technical report, 6 :30856 (PB—81-121956) 
Gas Turbine Engines 
Heavy-duty engines analysis, Study 3: applications of gas- 
turbine engines for heavy-duty drucks, 6 :30895 
(ANL/CNSV-TM—75) 
Performance 
Heavy-duty engines analysis, Study 1: heavy-duty truck 
performance and markets, 6 :30844 (ANL/CNSV-TM—72) 


TSL PROCESS 


Catalysts 
Two-stage coal-liquefaction process. Quarterly report, October 
1-December 31, 1979, 6 :29824 (DOE/ET/10735—T1) 


TUBES 


(For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Cracks 

Stress corrosion cracking tests of Alloy 600 (PWR), 6 :30579 
(EPRI-WS—80-136) 

Workshop proceedings: corrosion of Inconel 600 steam 
generator tubing in the tubsheet crevice (PWR), 6 :30585 
(EPRI-WS—80-157) 

Deformation 

Review of U-bend cracking as a result of tube denting (PWR), 

6 :30571 (EPRI-WS—80-136) 
Fabrication 

Combustion engineering: steam generator tube bending 

practices (PWR), 6 :30582 (EPRI-WS—80-136) 
Failure Mode Analysis 

Failures modes in model feedwater heater tubing, 6 :30476 

(EPRI-WS—80-136) 
Failures 

Factors affecting U-bend cracking (PWR), 6 :30577 (EPRI- 
WS—80-136) 

NRC concerns about steam generator tube U-bend failures 
(PWR), 6 :30618 (EPRI-WS—80-136) 

Summary of operating plant experience and U-bends (PWR), 6 
:30567 (EPRI-WS—80-136) 

Workshop on cracking of Alloy 600 U-bend tubes in steam 
generators (PWR), 6 :30566 (EPRI-WS—80-136) 

Fatigue 

Failures modes in model feedwater heater tubing, 6 :30476 

(EPRI-WS—80-136) 
Heat Transfer 

Boiling heat transfer and critical heat flux in helical coils, 6 

31106 
Helical Configuration 

Boiling heat transfer and critical heat flux in helical coils, 6 

31106 
In-Service Inspection 

Optical scanner system for internal inspection of steam 
generator tubes. Final report (PWR), 6 :30565 (EPRI-NP— 
1944) 

Residual Stresses 

Evaluation of residual tensile stresses by accelerated stress 
corrosion cracking tests (PWR), 6 :30578 (EPRI-WS—80- 
136) 

Residual stress measurements of U-benas and correlation with 
accelerated stress corrosion tests (PWR), 6 :30575 (EPRI- 
WS—80-136) 

Stress Analysis 

Accuracy of x-ray diffraction residual stress measurement 
(PWR), 6 :30574 (EPRI-WS—80-136) 

Stresses in bent inconel tubes (PWR), 6 :30573 (EPRI-WS—80- 
136) 

Surface residual stress distributions in as-bent Inconel 600 U- 
bend and Incoloy 800 90-degree bend tubing samples 
(PWR), 6 :30576 (EPRI-WS—80-136) 

Stress Corrosion 

Discussion of corrosion mechanisms (PWR), 6 :30572 (EPRI- 
WS—80-136) 

Evaluation of residual tensile stresses by accelerated stress 
corrosion cracking tests (PWR), 6 :30578 (EPRI-WS—80- 
136) 


Factors affecting U-bend cracking (PWR), 6 :30577 (EPRI- 
WS—80-136) 

Failures modes in model feedwater heater tubing, 6 :30476 
(EPRI-WS—80-136) 

Influence of chemical composition and metallurigical 
microstructure on stress corrosion cracking (SCC) of Inconel 
Alloy 600 (PWR), 6 :30580 (EPRI-WS—80-136) 

Residual stress measurements of U-bends and correlation with 
accelerated stress corrosion tests (PWR), 6 :30575 (EPRI- 
WS—80-136) 

Review of U-bend cracking as a result of tube denting (PWR), 
6 :30571 (EPRI-WS—80-136) 

Stress corrosion cracking tests of Alloy 600 (PWR), 6 :30579 
(EPRI-WS—80-136) 

Stress corrosion failures in Alloy 600 immersion heaters 
(PWR), 6 :30581 (EPRI-WS—80-136) 

Vapor Condensation 

Condensation of Refrigerant-11 on the outside of vertical 

enhanced tubes, 6 :30340 (ORNL/TM—7797) 
Wear 

Failures modes in model feedwater heater tubing, 6 :30476 

(EPRI-WS—80-136) 
X-Ray Diffraction 
Accuracy of x-ray diffraction residual stress measurement 
(PWR), 6 :30574 (EPRI-WS—80-136) 
TUBES (CONDUITS) 
See PIPES 
TUMOR PROMOTERS 
Response Modifying Factors 
Annual progress report, 6 :31258 (DOE/EV/04322—T1) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Mass Spectroscopy 

Quantitative spark-source analysis of UO2-PuO, for rare earths 

and tantalum, tungsten, 6 :31034 (HEDL—6798) 
TURBINE BLADES 
Control Systems 

Dynamics of an experimental two bladed horizontal axis wind 
turbine with blade cyclic pitch variation, 6 :30458 
(SERI/CP—635-1238) 

Effect of 5s on a yawing HAWT blade and on yaw dynamics, 
6 :30460 (SERI/CP—635-1238) 

MOD. wind turbine dynamics test correlations, 6 :30459 
(SERI/CP—635-1238) 

North Wind 4kW passive control system design, 6 :30456 
(SERI/CP—635-1238) 

Passive cyclic pitch control for horizontal axis wind turbines, 6 

30457 (SERI/CP—635-1238) 
Design 

Computation of the modes and polar moment of inertia of the 

blades of an HAWT, 6 :30449 (SERI/CP—635-1238) 
Mechanical Vibrations 

Review of resonance response in large, horizontal-axis wind 

turbines, 6 :30454 (SERI/CP—635-1238) 
Moment of Inertia 
Computation of the modes and polar moment of inertia of the 
blades of an HAWT, 6 :30449 (SERI/CP—635-1238) 
Oscillations 
Flutter of Darrieus wind turbine blades: correlation of theory 
and experiment, 6 :30450 (SERI/CP—635-1238) 
Whirl flutter analysis of a horizontal-axis wind turbine with a 
two-bladed teetering rotor, 6 :30451 (SERI/CP—635-1238) 
Performance 
Analytical studies of new airfoils for wind turbines, 6 :30436 
(SERI/CP—635-1238) 
Residual Stresses 
Residual stresses in darrieus vertical axis wind turbine blades, 6 
:30428 (SAND—81-0923) 
Stability 
Effect of 5s on a yawing HAWT blade and on yaw dynamics, 
6 :30460 (SERI/CP—635-1238) 
Flutter of Darrieus wind turbine blades: correlation of theory 
and experiment, 6 :30450 (SERI/CP—635-1238) 
Whirl flutter analysis of a horizontal-axis wind turbine with a 
two-bladed teetering rotor, 6 :30451 (SERI/CP—635-1238) 





Stresses 
Two-dimensional turbulence models, 6 :30446 (SERI/CP—635- 
1238) 
Turbulent Flow 
Two-dimensional turbulence models, 6 :30446 (SERI/CP—635- 
1238) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBODRILLS 
Performance 
Turbodrilling in the geothermal environment, 6 :30355 
(SAND—81-0036C) 
TURBOGENERATORS 
Shafts 
On-line acoutic-emission monitoring of fossil power plants: a 
critical assessment. Final report, 6 :30473 (EPRI-CS—1896) 
Site Selection 
Solid-waste and biomass low-Btu gas-conversion-system 
program. Topical report, Task 2. Site selection and analysis, 
6 :30094 (DOE/CS/20549—T1) 
TURBULENT FLOW 
Bibliographies 
Shear flow: general studies. 1965-October, 1980 (citations from 
the NTIS Data Base). Report for 1965-Oct 80, 6 :31103 
(PB—81-801185) 
Flow Models 
Laser diagnostics in jets and flames, 6 :31062 
(DOE/ET/11056—T4) 
TURTLES 
Bibliographies 
Bibliography of marine turtles in the Gulf of Mexico and 
Caribbean Sea, 6 :30214 (LBL—12901) 
TWO-PHASE FLOW 
Data Processing 
AMICON: a multi-model interpretative code for two-phase- 
flow instrumentation with uncertainty analysis, 6 :31101 
(K/CSD/TM—38) 
Flow Rate 
AMICON: a multi-model interpretative code for two-phase- 
flow instrumentation with uncertainty analysis, 6 :31101 
(K/CSD/TM—38) 
Mathematical Models 
Characteristic and linear dispersion analyses of the RETRAN 
two-velocity model. Interim report, 6 :31100 (EPRI-NP— 
1917) 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Demonstration Plants 
U-gas demonstration plant program, 6 :29862 (EPRI-WS—79- 
238-Vol.2) 
Pilot Plants 
U-gas demonstration plant program, 6 :29862 (EPRI-WS—79- 
238-Vol.2) 
UHV AC SYSTEMS 
Electric Fields 
Biomedical effects associated with energy-transmission systems: 
effects of 60-Hz electric fields on circadian and ultradian 
physiological and behavioral functions in small rodents. 
Period covered: January 1, 1980-December 31, 1980, 6 
30542 (DOE/TIC— 1027653) 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Mining Equipment 
Future of small scale mining, 6 :29906 
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UNDERGROUND POWER TRANSMISSION 
Electric Cables 
Backfill materials for underground power cables. Phase II. 
Backfill treatments, heat and moisture flow analyses, and 
field tests. Interim report, 6 :30543 (EPRI-EL—1894) 
UNDERWATER EXPLOSIONS 
Pressure Measurement 
Underwater free-field pressures to just beyond target locations, 
6 :31157 (AD—338339) 
Shock Waves 
Close-in time of arrival of underwater shock wave, 6 :31171 
(AD—361919) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNIFIED GAUGE MODELS 
Geometry 
Gauge-theory ghosts and ghost-gauge theories, 6 :31390 
(DOE/ER/03992—442) 
Gravitation 
Gravitation, gauge theories and differential geometry, 6 :31399 
Neutrinos 
Pattern of neutrino mixing in grand unified theories, 6 :31389 
(DOE/ER/01545—309) 
String Models 
Cosmic strings in unified gauge theories, 6 :31394 
Symmetry Breaking 

Gauge theories and spontaneous symmetry breaking. Final 
report, 1 November-15 December 1979, 6 :31384 (AD-A— 
091800) 

UNITED KINGDOM 
Electric Power 
Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1 Vol. 1) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Bibliographies 

Gravitational effects on particle motions. January 1972- 
September 1980 (citations from the International Aerospace 
Abstracts data base). Report for January 1972-September 
1980, 6 :31327 (PB—81-852600) 

Gravitational Fields 

Gravitational effects on particle motions. January 1972- 
September 1980 (citations from the International Aerospace 
Abstracts data base). Report for January 1972-September 
1980, 6 :31327 (PB—81-852600) 

Particle Kinematics 

Gravitational effects on particle motions. January 1972- 
September 1980 (citations from the International Aerospace 
Abstracts data base). Report for January 1972-September 
1980, 6 :31327 (PB—81-852600) 

URANIUM 
See also URANIUM-ALPHA 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID— 19158) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Adsorption 

Adsorption and elution of uranium in seawater, 6 :30007 
(GJBX—212-81) 

Advantage of fast reacting adsorbents like humic acids for the 
recovery of uranium from seawater, 6 :30011 (GJBX—212- 
81) 

Convenient laboratory screening test for potential sorbers of 
uranium from seawater, 6 :30010 (GJBX—212-81) 
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Lawrence Livermore Laboratory concept for uranium 
recovery from seawater, 6 :30016 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30005 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30013 (GJBX—212-81) 

Recovery of uranium from seawater by using wave power and 
floating offshore units (Hydrous titanium oxide-adsorbent), 6 
:30015 (GJBX—212-81) 

Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 

Studies on complexing resins accumuiating uranium from 
seawater, 6 :30008 (GJBX—212-81) 

UEB concept of uranium extraction from seawater, 6 :30014 
(GJBX—212-81) 

Elasticity 

Interpretation of shock-wave data for beryllium and uranium 

with an elastic-viscoplastic constitutive model, 6 :30956 
Elutriation 

Adsorption and elution of uranium in seawater, 6 :30007 

(GJBX—212-81) 
Emission Spectroscopy 

Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 

Fluorescence Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GIBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Ion Microprobe Analysis 
Resin bead as a thermal ion source. A SIMS study, 6 :31032 
Mass Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 


URANIUM CARBIDES 
Physical Radiation Effects 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJIBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Meetings 
Recovery of uranium from seawater, 6 :30005 (GJBX—212-81) 
Recovery 

Adsorption and elution of uranium in seawater, 6 :30007 
(GJBX—212-81) 

Advantage of fast reacting adsorbents like humic acids for the 
recovery of uranium from seawater, 6 :30011 (GJBX—212- 
81) 

Convenient laboratory screening test for potential sorbers of 
uranium from seawater, 6 :30010 (GJBX—212-81) 

Feasibility study of uranium extraction from seawater: a 
summary, 6 :30006 (GJBX—-212-81) 

Lawrence Livermore Laboratory concept for uranium 
recovery from seawater, 6 :30016 (GJBX—212-81) 

Practical constraints on systems for the extraction of uranium 
from seawater, 6 :30017 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30005 (GJBX—212-81) 

Recovery of uranium from sea water by chelation on chitosan, 
6 :30012 (GJBX—212-81) 

Recovery of uranium from seawater, 6 :30013 (GJBX—212-81) 

Recovery of uranium from seawater by using wave power and 
floating offshore units (Hydrous titanium oxide-adsorbent), 6 
:30015 (GJBX—212-81) 

Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 

Studies on complexing resins accumulating uranium from 
seawater, 6 :30008 (GJBX—212-81) 

UEB concept of uranium extraction from seawater, 6 :30014 
(GJBX—212-81) 

Removal 
Purification and decontamination of a caustic water by reverse 
osmosis, 6 :30035 (RFP—3103) 
Resource Assessment 
Uranium resource assessments, 6 :29968 (DOE/ER/10110—T1) 
Shock Waves 
Interpretation of shock-wave data for beryllium and uranium 
with an elastic-viscoplastic constitutive model, 6 :30956 
Supply and Demand 
Future of small scale mining, 6 :29906 
URANIUM 235 
Alpha Reactions 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T1) 
URANIUM 238 
Iron 56 Reactions 

Nuclear chemistry progress report, 6 :31408 

(DOE/ER/40007—T1) 
Oxygen 16 Reactions 
Nuclear chemistry progress report, 6 :31408 
(DOE/ER/40007—T1) 
Purex Process 
Study of the formation, prevention, and recovery of plutonium 
from plutonium esters in the Purex process, 6 :30020 (DP- 
MS—81-15) 
URANIUM CARBIDES 
Fabrication 
Fabrication of thorium bearing carbide fuels (Patent), 6 :30019 
Physical Radiation Effects 
Postirradiation examination and evaluation of Fort St. Vrain 
fuel element 1-0743, 6 :30592 (GA-A—16258) 





URANIUM DEPOSITS 
Aerial Prospecting 

Airborne gamma-ray spectrometer and magnetometer survey. 
Canyon City quadrangle (Oregon). Final report, 6 :29988 
(GJBX—240-81 Vol.2(CanyonCityQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Decater quadrangle (IL). Final report, 6 :29992 (GJBX— 
241-81Vol.2C) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Bend quadrangle (Oregon). Final report, 6 :29987 (GJBX— 
240-81 Vol.2(BendQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Crescent quadrangle (Oregon). Volume II. Final report, 6 
:29986 (GJBX—240-81) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Belleville quadrangle (IL). Final report, 6 :29991 (GJBX— 
241-81Vol.2B) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Salem quadrangle (Oregon). Final report, 6 :29989 (GJBX— 
240-81 Vol.2(SalemQ)) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Peoria quadrangle (IL). Final report, 6 :29990 (GJBX—241- 
81Vol.2A) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Tawas City and Flint quadrangles, 
Michigan. Final report, 6 :29985 (GJBX—239-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Detroit quandrangle, Michigan. Final 
report, 6 :29984 (GJBX—238-81) 

National Uranium Resource Evaluation. Aerial gamma ray and 
magnetic survey, Racine and Grand Rapids quadrangles, 
Michigan, Wisconsin and Illinois. Final report, 6 :29983 
(GJBX—237-81) 

Exploration 

Hydrogeochemical and stream sediment reconnaissance basic 
data for McCarthy Quadrangle, Alaska, 6 :30002 (K/UR— 
326) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Lay Quadrangle, Alaska, 6 :30003 (K/UR— 
335) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Wainwright Quadrangle, Alaska, 6 :30004 (K/UR— 
336) 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): series introduction and the principal- 
components-analysis method, 6 :29971 (GJBX—114(81)) 

Geochemistry 
Formation and resulfidization of a South Texas roll-type 
uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
Geology 
Future of small scale mining, 6 :29906 
Origin 

Formation and resulfidization of a South Texas roll-type 

uranium deposit, 6 :29969 (USGS-OFR—79-1651) 
Petrology 

Formation and resulfidization of a South Texas roll-type 

uranium deposit, 6 :29969 (USGS-OFR—79-1651) 


ig 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Geologic summary of the Owens Valley drilling project, 
Owens and Rose Valleys, Inyo County, California, 6 :29972 
(GJBX—128-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Edgemont, South Dakota; Wyoming, 6 :29978 
(GJBX—230-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJIBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

National Uranium Resource Evaluation: Durango Quadrangle, 
Colorado, 6 :30001 (GJQ—011-81) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

URANIUM DIOXIDE 
Fabrication 

Preliminary development of internal gelation flowsheets for 

preparing (Th,U)O» spheres, 6 :30981 (ORNL/TM—7280) 
Quantitative Chemical Analysis 

Quantitative spark-source analysis of UO2-PuOy for rare earths 

and tantalum, tungsten, 6 :31034 (HEDL—6798) 
URANIUM ISOTOPES 
Emission Spectroscopy 

Extended work plan for the simultaneous assay of uranium and 
plutonium, and their isotopes, by optical emission 
spectroscopy, 6 :31025 (IS—4774) 

URANIUM MINES 
Feasibility Studies 
Future of small scale mining, 6 :29906 
URANIUM OXIDES 


See also URANIUM DIOXIDE 
URANIUM OXIDES U308 


Chemical Properties 
Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR—1736) 
Physical Properties 
Comparison of physical chemical properties of powders and 
respirable aerosols of industrial mixed uranium and 
plutonium oxide fuels. Technical report, 6 :30053 
(NUREG/CR— 1736) 
URANIUM OXIDES U308 
Dissolution 
In vitro solubility of yellowcake samples from four uranium 
mills and the implications for bioassay interpretation, 6 
31059 
URANIUM-ALPHA 
Phase Studies 
Low-temperature phase transition in alpha-uranium. An old 
problem revisited, 6 :30940 
URANYL COMPLEXES 
Synthesis 
Specific uranyl binding by macrocyclic ligands attached to 
resins, 6 :30009 (GJBX—212-81) 
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URBAN AREAS 
Environmental Policy 
Policies for energy facility siting on the urban coast, 6 :31226 
Socio-Economic Factors 
Refining the waterfront. Alternative energy facility siting 
policies for urban coastal areas, 6 :31210 
US DOE 
See also ANL 
BONNEVILLE POWER ADMINISTRATION 
ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 


Bilateral Agreements 

Status of DOE's international cooperative efforts in geothermal 

energy, 6 :30326 
Market 

Department of Energy underground coal conversion program 

accomplishments and strategy, 6 :29770 (CONF-800716—) 
Planning 

DOE Underground Coal Conversion program implementation: 

structure and plans, 6 :29771 (CONF-800716—) 
Program Management 

Quarterly status of Department of Energy projects, 6 :30689 

(DOE/MA—0006/1) 
Radioactive Waste Management 

INFX guide: summary of US DOE plans and policies for 
international cooperation in the field of radioactive waste 
management, 6 :30033 (PNL—3774) 

Research Programs 

Department of Energy and the US geothermal energy 
program, 6 :30286 (SAND—81-0036C) 

Overview and status of the US Department of Energy's 
Industry-Coupled Geothermal Reservoir Assessment 
Program, 6 :30287 

Quarterly status of Department of Energy projects, 6 :30689 
(DOE/MA—0006/1) 

Small-Scale Hydroelectric Power Plants 
DOE Small-Hydropower Demonstration Program, 6 :30111 
(CONF-8106137—2) 
US EES 
See ENERGY EXTENSION SERVICE 
US EPA 
Environmental Policy 

EPA's emission offset policy and energy facility siting, 6 

31198 
US ERDA 
Energy Policy 

National Coal Utilization Assessment: project plan, 6 :30707 

(DOE/EV/74010—T1) 
Planning 

National Coal Utilization Assessment: project plan, 6 :30707 

(DOE/EV/74010—T1) 
USA 

(For national information only. See individual states for specific 

references.) 


See also PACIFIC NORTHWEST REGION 
VIRGINIA 


Economic Growth 
Policy responses to the productivity slowdown, 6 :30679 
Electric Power 
Los Angeles electricity rate study. Final report, 6 :30731 
(DOE/RG/08073—T1Vol.1) 
Energy Conservation 
Energy conservation potential for US, 6 :30696 
(DOE/CS/40004—T 12) 
Energy Demand 
Fuel supplier's purview, 6 :29947 (EPRI-WS—80-141) 
Energy Policy 
Energy conservation potential for US, 6 :30696 
(DOE/CS/40004—T 12) 
Energy Source Development 
Land use and energy, 6 :31208 (ANL/AA—19) 


Energy Supplies 
Fuel supplier's purview, 6 :29947 (EPRI-WS—80-141) 


Hydroelectric Power Plants 
Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 
Petroleum Industry 
American petroleum problems and the future outlook, 6 :30722 
Washington legislative outlook on energy, 6 :30718 
Pumped Storage Power Plants 
Hydropower sites of the United States developed and 
undeveloped: river basin maps showing site locations 
(conventional, pumped storage, retired), 6 :30113 
(DOE/TIC— 1029964) 
Radioactive Waste Management 
Low-level radioactive waste: an introductory overview, 6 
:30024 (CONF-810733—1) 
USSR 
Coal Gasification 
Soviet UCG experience specifically related to field experiments 
in the United States, 6 :29873 (UCRL—85919) 
In-Situ Gasification 
Soviet UCG experience specifically related to field experiments 
in the United States, 6 :29873 (UCRL—85919) 
UTAH 
Baseline Ecology 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report, 6 :29965 (DOE/LC/10787—51(App.A-A4)) 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report, 6 :29964 (DOE/LC/10787—51) 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report. Appendices A5-E1, 6 :29967 
(DOE/LC/10787—S51(App.A5-E1)) 
Climates 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report. Appendices A5-E1, 6 :29967 
(DOE/LC/10787—51(App.A5-E1)) 
Geologic History 
Chemical and thermal evolution of the Twin Peak magma 
system, west central Utah, 6 :30291 
Geology 
Chemical and thermal evolution of the Twin Peak magma 
system, west central Utah, 6 :30291 
Meteorology 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report, 6 :29964 (DOE/LC/10787—51) 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report. Appendices A5-E1, 6 :29967 
(DOE/LC/10787—51(App.A5-E1)) 
Soil Chemistry 
Vegetation: ecoclimatic and soil factors. Final environmental 
research report, 6 :29964 (DOE/LC/10787—51) 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


VACUUM SYSTEMS 
Gas Analysis e 
Dynamic mass spectrometry: a residual gas analysis method 
and some applications, 6 :31351 (RFP—3228) 
VALVES 
Leak Detectors 
Development of a noninvasive acoustic leak detection system 
for large high pressure gas valves, 6 :29766 
Performance Testing 
Summary test report: Walworth, Bolted-Bonnet, Solid-Wedge 
Gate Valve METC SOA Test Valve No. A-20 state-of-the- 
art Lockhopper Valve-testing and Development Project, 6 
:29833 (DOE/MC—170) 
VANADIUM 
Activation Analysis 
Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJBX—231-81) 





Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Gadsden and Tupelo 1° x 2° NTMS areas, Alabama: data 
report (abbreviated), 6 :30000 (GJBX—21381) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Physical and chemical characterization of fine particles in off- 
gases from coal combustion and oil shale retorting, 6 :31195 
(UCID—19158) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJBX—233-81) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GIBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GIBX—246-81) 

Multi-Element Analysis 

Development and application of an in situ x-ray fluorescence 

spectrometer for underwater sediment analysis, 6 :31223 
VANADIUM ALLOYS 
Physical Radiation Effects 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 

and ion irradiation, 6 :30914 (CONF-810831—9) 
Swelling 

Resistance of (Fe, Ni)sV long-range-ordered alloys to neutron 

and ion irradiation, 6 :30914 (CONF-810831—9) 
VANADIUM BORIDES 
Ion Implantation 
Local mixing model for deuterium replacement in solids, 6 
:30987 
VANPOOLING 
Bibliographies 
Car pools. 1970-December 1980 (citations from the NTIS data 
base). Report for 1970-December 1980, 6 :30857 (PB—81- 
801334) 
Information Systems 
Ridesharing and the database management system, 6 :30858 
(UCRL—86543) 
VEGETATION 
See PLANTS 
VENTILATION 
Measuring Methods 

Air infiltration: a review of some existing measurement 

techniques and data, 6 :30833 
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Building air change rate and infiltration measurements, 6 
:30832 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIRGINIA 
Geochemical Surveys 
Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 
Nuclear Power Plants 
Aerial radiological survey of the North Anna power station 
and surrounding area, Mineral, Virginia, 6 :31202 (EGG— 
1183-1791) 
VISIBLE RADIATION 
Biological Effects 
Separation and measurement of direct and indirect effects of 
light on stomata, 6 :31230 


See MACERALS 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTAMETRY 
Apparatus for use in rapid and accurate controlled-potential 
coulometric analysis (Patent), 6 :31030 
Automated controlled-potential coulometer for plutonium 
determination, 6 :31139 (LA—8653) 
VORTICES 
Cluster Expansion 
High temperature expansions for the free energy of vorticies 
respectively the string tension in lattice gauge theories, 6 
:31393 (PB—81-115008) 
VRAIN REACTOR 
Fuel Elements 
Postirradiation examination and evaluation of Fort St. Vrain 
fuel element 1-0743, 6 :30592 (GA-A—16258) 


WwW 


WALL-LESS COUNTERS 
Calibration 
Microdosimetry of '**I and **‘Am using a non-metallic wall- 
less proportional counter, 6 :31128 (DOE/EV/04733—T1) 
Design 
Microdosimetry of **°I and **'Am using a non-metallic wall- 
less proportional counter, 6 :31128 (DOE/EV/04733—T1) 
WASHINGTON 
Coastal Waters 
Behavior of currents on the Washington shelf, 6 :31321 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
Bibliographies 
Environmental impacts of oil shale waste diposal. January 
1976-June 1980 (citations from the Energy Data Base). 
Report for January 1976-June 1980, 6 :29966 (PB—81- 
852527) 
WASTE HEAT UTILIZATION 
Experiment Planning 
Residual-energy-application program: EAST -facility 
requirements document, 6 :30877 (DOE/ET/12866—8- 
Vol.1) 
Feasibility Studies 
Demonstration of energy conservation for multi-deck board 
dryers: Phase I. Final report, 6 :30867 (DOE/CS/40167— 
T2) 
WASTE WATER 
Chemical Analysis 
Proton-induced x-ray emission analysis: a complement to 
analytical methods used in environmental studies, 6 :31023 
(DOE/EV/10405—4) 
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Chemical Composition 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
Gas Chromatography 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
Liquid Column Chromatography 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
Mass Spectroscopy 

Characterizing wastewater and monitoring its treatment, 6 

:29842 (DOE/OR/03054—2) 
Water Treatment 

Characterizing wastewater and monitoring its treatment, 6 
:29842 (DOE/OR/03054—2) 

Hanna IV product gas monitoring, 6 :29799 (CONF-800716—) 

WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 
See also FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 
Activation Analysis 

Baker 1° x 2° NTMS area, Oregon and Idaho: data report 
(abbreviated), 6 :29979 (GJIBX—231-81) 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Chemical Analysis 

Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GJBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GJBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beechey Point Quadrangle, Alaska, 6 :29995 
(GJBX—246-81) 

Needles 1° x 2° NTMS area, California and Arizona, data 
report (abbreviated). National uranium resource evaluation 
program: hydrogeochemical and stream sediment 
reconnaissance, 6 :29970 (DPST—81-146-7) 

Raleigh 1° x 2° NTMS area, North Carolina: data report 
(abbreviated), 6 :29980 (GJIBX—233-81) 

Chemical Reactions 

Water gas shift reaction: homogeneous catalysis by ruthenium 

and other metal carbonyls, 6 :30087 
Liquid Flow 

Shear flow: liquids. 1964-October 1980 (citations from the 
NTIS Data Base). Report for 1964-October 1980, 6 :31102 
(PB—81-801177) 

Neutron Spectra 

QNS measurements on water in biological and model systems, 

6 :31420 (CONF-810840—1) 
Oxidation 

Energy conversion based on molecular excited states. Progress 
report, August 1, 1980-July 31, 1981, 6 :30088 
(DOE/ER/06034—3) 

WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 

PWR TYPE REACTORS 
Management 

Impacts of uranium-utilization improvements on light-water- 

reactor radionuclide releases, 6 :30630 (PNL—3584) 
Operation 

Impacts of uranium-utilization improvements on light-water- 

reactor radionuclide releases, 6 :30630 (PNL—3584) 


WATER GAS PROCESSES 
Catalysts 
Water gas shift reaction: homogeneous catalysis by ruthenium 
and other metal carbonyls, 6 :30087 
WATER HEATERS 


See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR WATER HEATERS 


Design 
Solar-wood stove domestic heating systems. Final report, 6 
:30232 (DOE/SF/01952—T1) 
Performance 
Performance evaluation of point-of-use water heaters. Final 
report | sep 79-15 oct 80, 6 :30798 (AD-A—091843) 
Remote Control 
Load control at Detroit Edison, 6 :30745 (NP—22596) 
Testing 
Solar-wood stove domestic heating systems. Final report, 6 
:30232 (DOE/SF/01952—T1) 
WATER INFLUX 
Mathematical Models 
Water-influx model for UCG, 6 :29781 (CONF-800716—) 
WATER POLLUTION 
Adsorption 
Interaction of contaminated water and solid material by- 
products from in situ coal gasification: implications for 
pollution control technology, 6 :29805 (CONF-800716—) 
Chemical Composition 
EPA research: in-situ coal gasification results to date, 6 :29797 
(CONF-800716—) 
Monitoring 
Some environmental effects of the Pricetown I underground 
coal gasification test in West Virginia, USA, 6 :29800 
(CONF-8007 16—) 
Time Dependence 
EPA research: in-situ coa! gasification results to date, 6 :29797 
(CONF-800716—) 
WATER POLLUTION MONITORS 
Design 
Development and application of an in situ x-ray fluorescence 
spectrometer for underwater sediment analysis, 6 :31223 
WATER REQUIREMENTS 
Regional Analysis 
Treated water demand and the economics of regionalization. 
Volume 2. Economics of regionalization: the electric power 
example. Final report, April 1978-December 1979, 6 :30495 
(PB—81-117939) 
WATER SOURCE HEAT PUMPS 
Design 
Unitary water-source heat pumps for geothermal applications: 
availability, performance and design, 6 :30393 
Performance 
Unitary water-source heat pumps for geothermal applications: 
availability, performance and design, 6 :30393 
WATER TREATMENT 
Economic Analysis 
Treated water demand and the economics of regionalization. 
Volume 2. Economics of regionalization: the electric power 
example. Final report, April 1978-December 1979, 6 :30495 
(PB—81-117939) 
Monitoring 
Characterizing wastewater and monitoring its treatment, 6 
:29842 (DOE/OR/03054—2) 
WATER VAPOR 
See also FOG 
Photon-Molecule Collisions 
Energy-deposition studies. Final report, 6 :31348 
(DOE/SF/00936—T1) 
WAVE PROPAGATION 
Boundary-Value Problems 
Wave propagation through longitudinally and transversally 
inhomogeneous slabs-I, 6 :31439 (DOE/ER/70019—T9) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 





Precession 


WEAK INTERACTIONS 
Precession 
Neutron weak spin rotation: Exotic nuclear physics or a new 
weak force., 6 :31381 
Unified Gauge Models 
Unification of elementary forces, 6 :31387 
WEAPONS 
See also NUCLEAR WEAPONS 
Data Acquisition 
On-board data recorder for hard-target weapons, 6 :31154 
(UCRL—85730-Rev.1) 
Performance Testing 
On-board data recorder for hard-target weapons, 6 :31154 
(UCRL—85730-Rev. 1) 
WELDED JOINTS 
Evaluation 
Commercial waste and spent fuel packaging program. 
Quarterly report, April-June 1981, 6 :30021 
(DOE/NV/10061—8) 
Mechanical Properties 
Welding of austenitic stainless steels for liquid-helium service, 6 
:30952 (UCRL—85818) 
WELDING MACHINES 
Research Programs 
Improvement of reliability of welding by in-process sensing 
and control (development of smart welding machines for 
girth welding of pipes). Third progress report, 6 :30921 
(DOE/ER/10474—3) 
WELDS 


See WELDED JOINTS 
WELL CASINGS 
Cementing 
Geothermal cementing: the state of the art, 6 :30357 (SAND— 
81-0036C) 
Cements 
Geothermal cementing: the state of the art, 6 :30357 (SAND— 


81-0036C) 
Temperature Effects 
Downhole temperature prediction for drilling geothermal 
wells, 6 :30359 (SAND—81-0036C) 
WELL LOGGING 
See also CALIPER LOGGING 
Data Analysis 
Computer analysis of a limited well log suite in a geothermal 
well: a case history, 6 :30323 
Data Processing 
Digitization, correction, and standardization of geophysical 
logs from deep boreholes of Central New York State. Final 
technical report, 6 :31311 (DOE/ET/46604—T1) 
Data Transmission 
Design of a borehole data-acquisition/transmission system. 
Final report, Volume I, 6 :29976 (GJBX—224-81) 
WELL LOGGING EQUIPMENT 
Design 
Caliper and contour tool (Patent), 6 :30301 
Temperature Control 
Apparatus and method for maintaining low temperatures about 
an object at a remote location (Patent application), 6 :31079 
Time Measurement 
Upgrading Amerada-type survey clocks for high-temperature 
geothermal service, 6 :30318 
WELLS 


See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 


Design 
Designing process wells for an underground coal-gasification 
environment, 6 :29872 (UCRL—85839) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Geochemical Surveys 
Bluefield 1° x 2° NTMS area, Virginia, and West Virginia: data 
report (abbreviated), 6 :29981 (GJBX—234-81) 
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WESTINGHOUSE GASIFICATION PROCESS 
Commercialization 

Westinghouse gasification program, 6 :29860 (EPRI-WS—79- 
238-Vol.2) 

Process Development Units 

Westinghouse gasification program, 6 :29860 (EPRI-WS—79- 
238-Vol.2) 

WHEAT 
Calorific Value 
Energy production from straw. Final report, 6 :30885 
WIDOWS CREEK STEAM PLANT 
Environmental Effects 
Occurrence of anthropogenic fog and ice from Widows Creek 
Unit 8 wet scrubber, 6 :31193 (TVA/ONR/ARP—81/8) 
WIND 
See also TORNADOES 
Velocity 
Spectra over complex terrain, 6 :31186 (LA-UR—81-2380) 
WIND POWER 
Monitoring 

Network wind power over the Pacific Northwest. Appendix I. 
Wind statistics summaries for the wind power data stations. 
Progress report, October 1979-September 1980, 6 :30414 
(DOE/BP—60) 

Network wind power over the Pacific Northwest. Progress 
report, October 1979-September 1980, 6 :30413 (DOE/BP— 
59) 

Wind power: executive summary on research on network wind 
power over the Pacific Northwest. Progress report, October 
1979-September 1980, 6 :30412 (DOE/BP—S58) 

Resource Assessment 

Network wind power over the Pacific Northwest. Progress 
report, October 1979-September 1980, 6 :30413 (DOE/BP— 
59) 

Wind power for developing nations, 6 :30415 (SERI/TR—762- 
966) 

Wind power: executive summary on research on network wind 
power over the Pacific Northwest. Progress report, October 
1979-September 1980, 6 :30412 (DOE/BP—58) 

Technology Assessment 

Economic feasibility and technical readiness of solar 

technologies, 6 :30122 (CONF-790346—) 
WIND POWER PLANTS 
Aerodynamics 

MOD.-0 wind turbine dynamics test correlations, 6 :30459 
(SERI/CP—635-1238) 

Whirl flutter analysis of a horizontal-axis wind turbine with a 
two-bladed teetering rotor, 6 :30451 (SERI/CP—635-1238) 

Control Systems 

Effect of wind turbine generator model and siting on wind 
power changes out of large WECS arrays, 6 :30463 
(SERI/CP—635-1238) 

Data Acquisition Systems 

Applications of the DOE/NASA wind turbine engineering 

information system, 6 :30441 (SERI/CP—635-1238) 
Economics 

Solar technology assessment project. Volume VIII. Wind 

energy, 6 :30425 (DOE/CS/30278—T10) 
Environmental Impacts 

Acoustic noise generation by the DOE/NASA MOD-1 wind 
turbine, 6 :30417 (SERI/CP—635-1238) 

Enhancement of far-field sound levels by refractive focusing, 6 
:30419 (SERI/CP—635-1238) 

GE MOD.-1 noise study, 6 :30418 (SERI/CP—635-1238) 

Noise generation of upwind rotor wind turbine generators, 6 
:30422 (SERI/CP—635-1238) 

Predictions of low-frequency and impulsive sound radiation 
from horizontal-axis wind turbines, 6 :30420 (SERI/CP— 
635-1238) 

Status report on downwind rotor horizontal axis wind turbine 
noise prediction, 6 :30423 (SERI/CP—635-1238) 

The NASA-LeRC wind turbine sound prediction code, 6 
:30421 (SERI/CP—635-1238) 

Wind turbine acoustic standards, 6 :30424 (SERI/CP—635- 
1238) 
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Noise 

Acoustic noise generation by the DOE/NASA MOD-1 wind 
turbine, 6 :30417 (SERI/CP—635-1238) 

Enhancement of far-field sound levels by refractive focusing, 6 
30419 (SERI/CP—635-1238) 

GE MOD.-1 noise study, 6 :30418 (SERI/CP—635-1238) 

Noise generation of upwind rotor wind turbine generators, 6 
:30422 (SERI/CP—635-1238) 

Predictions of low-frequency and impulsive sound radiation 
from horizontal-axis wind turbines, 6 :30420 (SERI/CP— 
635-1238) 

Status report on downwind rotor horizontal axis wind turbine 
noise prediction, 6 :30423 (SERI/CP—635-1238) 

The NASA-LeRC wind turbine sound prediction code, 6 
30421 (SERI/CP—635-1238) 

Wind turbine acoustic standards, 6 :30424 (SERI/CP—635- 
1238) 

Performance 

Applications of the DOE/NASA wind turbine engineering 
information system, 6 :30441 (SERI/CP—635-1238) 

Large wind turbine generator performance assessment. 
Technology status report No. 3. Interim report, 6 :30427 
(EPRI-AP—1959) 

Solar technology assessment project. Volume VIII. Wind 
energy, 6 :30425 (DOE/CS/30278—T10) 

Power Generation 

Effect of wind turbine generator model and siting on wind 
power changes out of large WECS arrays, 6 :30463 
(SERI/CP—635-1238) 
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Liposomal encapsulated Zn-DTPA for removing intracellular 

169Yb, 6 :31284 
YTTERBIUM OXIDES 
Phase Studies 

Subsolidus phase relations in the systems CeO2-RE,O;3 (RE2Os 

= C-type rare earth sesquioxide), 6 :30983 


Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Charley River Quadrangle, Alaska, 6 :29982 
(GIBX—235-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Douglas quadrangle, Arizona; New Mexico, 6 
:29993 (GIBX—244-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Point Hope quadrangle, Alaska, 6 :29994 (GJBX— 
245-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Harrison Bay quadrangle, Alaska, 6 :29999 (GJBX— 
252-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for circle quadrangle, Alaska, 6 :29973 (GJBX—220-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Table Mountain quadrangle, Alaska, 6 :29975 
(GJBX—223-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Eagle Quadrangle, Alaska, 6 :29977 (GJBX—227- 
81) 


Emission Spectroscopy 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Meade River quadrangle, Alaska, 6 :29996 (GJBX— 
247-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Teshekpuk quadrangle, Alaska, 6 :29997 (GJBX— 
248-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Nabesna Quadrangle, Alaska, 6 :29974 (GJBX—221- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Umiat quadrangle, Alaska, 6 :29998 (GJBX—249-81) 
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from liquid waste streams (178 references), 6 :30032 
(ORNL/TM—7782) 

Synthesis and properties of two catalytically important zeolites, 
6 :29940 

Chemistry 
Unifying principles in zeolite chemistry and catalysis, 6 :29941 
Physical Properties 

Survey: utilization of zeolites for the removal of radioactivity 
from liquid waste streams (178 references), 6 :30032 
(ORNL/TM—7782) 

Synthesis and properties of two catalytically important zeolites, 
6 :29940 

Radiation Effects 

Ceramic phases for immobilization of '*°I, 6 :30025 

(DOE/ET/41900—9) 
Sorptive Properties 

Design and cost estimate for the SRL integrated hot off gas 
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Number DE81025475, Distribution 
Category MN -90c 

NTIS, PC A08/MF AOl1. Order 
Number DE81028553, Distribution 
Category MN -90c 


NTIS, PC A04/MF AOl1. 
Distribution Category MN -66 


Elsevier North-Holland, Inc., New 
York, NY 


NTIS, PC A06/MF AOI. Order 
Number DE81028372, Distribution 
Category MN -62b 


NTIS, PC A03/MF AO1. Order 
Number DE81028438, Distribution 
Category STD -63b 


NTIS, PC A06/MF A0O1. Order 
Number DE81027449, Distribution 
Category STD -91 


NTIS, PC A06/MF AOl1. 
Distribution Category MN -91 
NTIS, PC A09/MF AO1. 
Distribution Category MN -91 
NTIS, PC A09/MF AOl1. 
Distribution Category MN -91 


NTIS, PC Al3/MF AOl1. Order 
Number DE81026146, Distribution 
Category STD -91 


NTIS, PC A24/MF AO]. Order 
Number DE81028704, Distribution 
Category STD -13 


NTIS, PC A03/MF AOl1. Order 
Number DE81025182, Distribution 
Category STD -90h 


NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOI. Order 
Number DE81026317, Distribution 
Category MN -90e 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF A0Ol1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AO] 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AO] 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOl 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AO] 
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6:29846 
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6:29848 
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Availability 


NTIS, PC A03/MF AO1. Order 
Number DE8 1027371, Distribution 
Category STD -90e 


NTIS, PC A02/MF AO1. Order 
Number DE81026439, Distribution 
Category MN -90b 

NTIS, PC A02/MF AO1. Order 
Number DE81029285, Distribution 
Category MN -90b 


NTIS, PC A02/MF AO1. Order 
Number DE81028636, Distribution 
Category MN -90b 


NTIS, PC A02/MF AO1. Order 
Number DE81028432, Distribution 
Category MN -90b 


NTIS, PC A02/MF AO1. Order 
Number DE81028918, Distribution 
Category MN -38 


NTIS, PC A03/MF AO1. Order 
Number DE81028103, Distribution 
Category STD -90e 

NTIS, PC A02/MF A0O1. Order 
Number DE81023632, Distribution 
Category STD -90e 


NTIS, PC A02/MF AO1. Order 
Number DE81028493, Distribution 
Category STD -60 


NTIS, PC A02/MF AO1. Order 
Number DE81026537, Distribution 
Category STD -63 


See NASA-TM-81771 


NTIS, PC A03/MF AOI. Order 
Number DE81026475, Distribution 
Category STD -70 


NTIS, PC A02/MF AOl1. Order 
Number DE81028245, Distribution 
Category MN -70 


NTIS, PC A07/MF AOl1. Order 
Number DE81028917, Distribution 
Category MN -89 

NTIS, PC A07/MF AOl1 

NTIS, PC A07/MF AO1 

NTIS, PC A07/MF AO1 

NTIS, PC A07/MF AO1 

NTIS, PC A07/MF AOl 

NTIS, PC A07/MF AOl1 


NTIS, PC A02/MF AO1. Order 
Number DE81028658, Distribution 
Category MN -34A 


NTIS, PC A02/MF AO1. Order 
Number DE81028351, Distribution 
Category MN -90c 

NTIS, PC A02/MF AOl1. Order 
Number DE81026728, Distribution 
Category MN -90c 


NTIS, PC A03/MF AO1. Order 
Number DE81026607, Distribution 
Category STD -90d 


NTIS, PC AOS/MF AO1. Order 
Number DE81029117, Distribution 
Category STD -90d 


NTIS, PC A04/MF AO}. Order 
Number DE81028928, Distribution 
Category MN -90a 


NTIS, PC A04/MF AO1. Order 
Number DE81028760, Distribution 
Category MN -90a 


Report No. 
DOE/PC/30239- 
T2 
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DOE/RL/10121- 
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DOE/SF/00824- 


Availability 


NTIS, PC A02/MF AO1. Order 
Number DE81028915, Distribution 
Category MN -4 


NTIS, PC A03/MF AOl1. Order 
Number DE8 1026546, Distribution 
Category MN -90e 


NTIS, PC A02/MF AO1. Order 
Number DE81029124, Distribution 
Category MN -90i 


NTIS, PC A02/MF AO1. Order 
Number DE81024205, Distribution 
Category MN -90d 


NTIS, PC A03/MF AO1. Order 
Number DE81027447, Distribution 
Category MN -90e 


NTIS, PC A03/MF AO1. Order 
Number DE81027279, Distribution 
Category MN -90e 


NTIS, PC A07/MF AO1. Order 
Number DE81028582, Distribution 
Category MN -90e 


NTIS, PC A02/MF AO1. Order 
Number DE81025439, Distribution 
Category MN -90e 


NTIS, PC A02/MF AO1. Order 
Number DE81027010, Distribution 
Category MN -90d 


NTIS, PC A02/MF AO1. Order 
Number DE81025484, Distribution 
Category MN -88 


NTIS, PC A0S/MF AO1. Order 
Number DE81028667, Distribution 
Category MN -13 


NTIS, PC Al1/MF A0Ol1. Order 
Number DE81027289, Distribution 
Category MN -98E 


NTIS, PC A99/MF AO1. Order 
Number DE81027827, Distribution 
Category MN -98E 

NTIS, PC A19/MF AO1. Order 
Number DE81027842, Distribution 
Category MN -98E 


NTIS, PC A02/MF A0O1. Order 
Number DE81028666, Distribution 
Category MN -13 


NTIS, PC A0S/MF AO}. Order 
Number DE81025592, Distribution 
Category MN -94a 


See DOE/CS/32117-T1 


NTIS, PC A06/MF AO1. Order 
Number DE81026135, Distribution 
Category MN -48 


NTIS, PC A03/MF AO1. Order 
Number DE81026141, Distribution 
Category MN -35 

NTIS, PC A02/MF AO1. Order 
Number DE81026136, Distribution 
Category MN -4 

NTIS, PC A03/MF AO1. Order 
Number DE81026093, Distribution 
Category MN -4 


NTIS, PC A03/MF AO}. Order 
Number DE81025758, Distribution 
Category MN -79b 

NTIS, PC A02/MF AO}. Order 
Number DE81026448, Distribution 
Category MN -79p 
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Availability 


NTIS, PC A04/MF AO1. Order 
Number DE81026846, Distribution 
Category MN -79r 

NTIS, PC A03/MF AO1. Order 
Number DE81026157, Distribution 
Category MN -79a 

NTIS, PC A02/MF AO1. Order 
Number DE81026150, Distribution 
Category MN -79b 


NTIS, PC A03/MF AOl1. 
Distribution Category MN -34 


NTIS, PC A02/MF AO1. 
Distribution Category MN -23 
NTIS, PC A03/MF AO1. Order 
Number DE81026753, Distribution 
Category MN -23 

NTIS, PC A02/MF AOl1. Order 
Number DE81025729, Distribution 
Category MN -23 

NTIS, PC A02/MF AO1. 
Distribution Category MN -23 
NTIS, PC Al4/MF AO1. Order 
Number DE81026273, Distribution 
Category MN -23 

NTIS, PC A0S/MF AOl1. 
Distribution Category MN -23 
NTIS, PC A07/MF AOl1. 
Distribution Category MN -23 
NTIS, PC A02/MF AOl. 
Distribution Category MN -23 
NTIS, PC A09/MF AO1. Order 
Number DE81026736, Distribution 
Category MN -23 

NTIS, PC A03/MF AOl1. 
Distribution Category MN -23 


NTIS, PC A02/MF AOl. Order 
Number DE81024197, Distribution 
Category MN -97 

NTIS, PC A03/MF AOI. Order 
Number DE81025748, Distribution 
Category MN -95 


NTIS, PC A02/MF AO1. Order 
Number DE81027717, Distribution 
Category MN -63e 

NTIS, PC A04/MF AOI. 
Distribution Category MN -63 


NTIS, PC A04/MF AO1. Order 
Number DE81027822, Distribution 
Category MN -95d 


NTIS, PC A03/MF AOI. Order 
Number DE81027821, Distribution 
Category MN -66g 


NTIS, PC AO5/MF AO1. Order 
Number DE81024213, Distribution 
Category MN -62 


NTIS, PC A02/MF AOI. 
Distribution Category MN -62c 


NTIS, PC A03/MF AOl1. Order 
Number DE81022290, Distribution 
Category MN -62 


NTIS, PC A03/MF AO1. Order 
Number DE81026962, Distribution 
Category MN -92a 

NTIS, PC A02/MF AOI. Order 
Number DE81026849, Distribution 
Category MN -92a 


NTIS, PC AO0S/MF AO1. 
Distribution Category MN -62d 


NTIS, PC A24/MF AO1. Order 
Number DE81028442, Distribution 
Category MN -66i 
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Availability 


NTIS, PC A03/MF AOl1. Order 
Number DE81026152, Distribution 
Category MN -79e 


NTIS, PC A02/MF AO1. Order 
Number DE81026842, Distribution 
Category MN -79b 


NTIS, PC A02/MF AOI. Order 
Number DE81025786, Distribution 
Category MN -79p 


NTIS, PC A04/MF AO1. Order 
Number DE81027039, Distribution 
Category MN -96 


NTIS, PC A02/MF AO1. Order 
Number DE81026074, Distribution 
Category MN -22 


NTIS, PC A02/MF AO1. Order 
Number DE81025747, Distribution 
Category MN -95c 


NTIS, PC A0S/MF AO1. 
Distribution Category MN -62d 


NTIS, PC A07/MF AO1. Order 
Number DE81026452, Distribution 
Category MN -79a 

NTIS, PC A05/MF AO1. Order 
Number DE81026159, Distribution 
Category MN -79a 


NTIS, PC Al2/MF AOl. 
Distribution Category MN -79k 
NTIS, PC A0S/MF AOl1. Order 
Number DE81023600, Distribution 
Category MN -79k 


NTIS, PC All/MF AO1. 
Distribution Category STD -41 
NTIS, PC A03/MF AO1. Order 
Number DE81027465, Distribution 
Category MN -66d 

NTIS, PC A05/MF AO1. Order 
Number DE81027655, Distribution 
Category STD -97a 

NTIS, PC A02/MF A0O1. Order 
Number DE81028102, Distribution 
Category MN -80 

NTIS, PC A0S/MF AO1. Order 
Number DE81028181, Distribution 
Category MN -95d 

NTIS, PC A04/MF AOl1. Order 
Number DE81028377, Distribution 
Category MN -95f 

NTIS, PC All/MF A0O1. Order 
Number DE81028678, Distribution 
Category STD -97e 

GPO, $127.00. Distribution 
Category ND -97e 


NTIS, PC A06/MF A0O1. Order 
Number DE81025489, Distribution 
Category MN -98 


NTIS, PC A02/MF AO1. Order 
Number DE81027943, Distribution 
Category MN -4 

NTIS, PC A06/MF AO1. Order 
Number DE81028768, Distribution 
Category MN -48 


NTIS, PC A08/MF AO1. Order 
Number DE81028471, Distribution 
Category MN -11 


See GJBX-21381 

See GJBX-231-81 

NTIS, PC A02/MF AO1. Order 
Number DE81029065, Distribution 
Category MN -51 

See GJBX-233-81 

See GJBX-234-81 
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Availability 


NTIS, PC A02/MF AOl. Order 
Number DE81028518, Distribution 
Category STD -41 


NTIS, PC Al2/MF AO1. Order 
Number DE81027487, Distribution 
Category MN -93 


NTIS, PC A03/MF AO1. Order 
Number DE81028654, Distribution 
Category MN -66f 

NTIS, PC A04/MF AO1. Order 
Number DE81028653, Distribution 
Category MN -66d 


NTIS, PC A02/MF AOl1. Order 
Number DE81028279, Distribution 
Category MN -34C 

NTIS, PC A02/MF AO1. Order 
Number DE81028100, Distribution 
Category MN -34C 

NTIS, PC A02/MF AO1. Order 
Number DE81028275, Distribution 
Category MN -78 

NTIS, PC A02/MF AO1. Order 
Number DE81028276, Distribution 
Category MN -66f 

NTIS, PC A02/MF AOI. Order 
Number DE81027820, Distribution 
Category MN -97e 

NTIS, PC A03/MF AOI. Order 
Number DE81029057, Distribution 
Category MN -90c 


NTIS, PC A03/MF AO1. Order 
Number DE81029060, Distribution 
Category MN -34C 


Illinois State Geological Survey 
Division, Champaign, IL. 
Distribution Category MN -88 
NTIS, PC A04/MF AO1. 
Distribution Category MN -90i 


See NP-1903562 

See NP-1903561 

See DOE/ID/01717-T2 
General Accounting Office, 
Gaithersburg, MD. Distribution 
Category MN -92 

General Accounting Office, 
Gaithersburg, MD. Distribution 
Category MN -95d 


See LA-8275-PR 


NTIS, PC A04/MF AO1. Order 
Number DE81903760, Distribution 
Category MN -90f 

NTIS, PC A06/MF AOI. Order 
Number DE81903764, Distribution 
Category MN -90f 

NTIS, PC A07/MF AO1. Order 
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Availability 


NTIS, PC A03/MF AO1. Order 
Number DE81903739, Distribution 
Category MN -58b 


NTIS, PC Al4/MF AO1. Order 
Number DE81903929, Distribution 
Category MN -97a 

NTIS, PC A0S/MF AO1. Order 
Number DE81903932, Distribution 
Category MN -97a 

NTIS, PC A04/MF AO1. Order 
Number DE81026297, Distribution 
Category MN -97a 

NTIS, PC A03/MF AO1. Order 
Number DE81903933, Distribution 
Category MN -97a 


NTIS, PC A06/MF AO1. Order 
Number DE81029440, Distribution 
Category MN -94e 

NTIS, PC A09/MF AO1. Order 
Number DE81028107, Distribution 
Category MN -94 

NTIS, PC A07/MF AO1. Order 
Number DE81028199, Distribution 
Category MN -94e 

NTIS, PC A09/MF AO1. Order 
Number DE81027704, Distribution 
Category MN -94e 

NTIS, PC A06/MF AO1. Order 
Number DE81028200, Distribution 
Category MN -94e 

NTIS, PC A13/MF AO1. Order 
Number DE81028110, Distribution 
Category MN -94e 

NTIS, PC A09/MF AOI. 
Distribution Category MN -97d 


NTIS, PC A08/MF AO. 
Distribution Category MN -80 
NTIS, PC AOS/MF A0O1. Order 
Number DE81903813, Distribution 
Category MN -80 

NTIS, PC A10/MF AO1. Order 
Number DE81903816, Distribution 
Category MN -78 

NTIS, PC A04/MF AO1. Order 
Number DE81903810, Distribution 
Category MN -79b 

NTIS, PC A07/MF AO1. 
Distribution Category MN -80 
NTIS, PC A0S/MF AOl1. Order 
Number DE81903811, Distribution 
Category MN -80 

NTIS, PC A06/MF AOl. 
Distribution Category MN -78 
NTIS, PC A07/MF AOI. 
Distribution Category MN -80 
NTIS, PC A0S/MF AOl1. Order 
Number DE81025478, Distribution 
Category MN -78 

NTIS, PC A0S/MF AO1. Order 
Number DE81903766, Distribution 
Category MN -80 


Number DE81903763, Distribution 
Category MN -60 


NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl 
6:29853 NTIS, PC A19/MF AOI 
6:29854 NTIS, PC A19/MF AOl 
6:29855 NTIS, PC Al9/MF AOl 
6:29856 NTIS, PC A19/MF AOl 
6:29857 NTIS, PC A19/MF AOl 
6:29858 NTIS, PC A19/MF AOl 
6:29859 NTIS, PC A19/MF AOl1 
6:29860 NTIS, PC A19/MF AOl 
6:29861 NTIS, PC A19/MF AOl 
6:29862 NTIS, PC Al9/MF AOl 
6:29863 NTIS, PC A19/MF AOl 
6:29864 NTIS, PC A19/MF AOl 
6:29865 NTIS, PC A19/MF AOI 
6:30475 NTIS, PC A19/MF AOl 
6:30476 NTIS, PC A15/MF AOl 
6:30566 NTIS, PC A15/MF AOl 
6:30567 NTIS, PC A15/MF AOl 
6:30568 NTIS, PC A15/MF AOI 
6:30569 NTIS. PC A15/MF AOl 


6:29851 
6:29852 


79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
79-238-Vol.2 
NTIS, PC AOS/MF AO}. Order 79-238-Vol.2 
Number DE81903740, Distribution 80-136 

Category MN -90a 80-136 

NTIS, PC A03/MF AOI. Order 80-136 

Number DE81024004, Distribution 80-136 

Category MN -11 80-136 


EPRI-CS- 

1880 6:29912 NTIS, PC A07/MF AO1. Order 
Number DE81903784, Distribution 
Category MN -90b 
NTIS, PC A04/MF AO1. Order 
Number DE81903782, Distribution 
Category MN -90a 
NTIS, PC A06/MF AOI. 
Distribution Category MN -90h 
NTIS, PC A08/MF AOl1. Order 
Number DE81903777, Distribution 
Category MN -90h 


1885 6:29896 


1896 6:30473 


1927 6:30474 


EPRI-EA- 
1886 6:29897 


1897 6:31294 
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Category MN -62 

NTIS, PC A02/MF AO1. Order 
Number DE81025464, Distribution 
Category MN -70 

NTIS, PC A04/MF AO1. Order 
Number DE81028817, Distribution 
Category STD -78 

NTIS, PC A94/MF AOl1. Order 
Number DE81028191, Distribution 
Category MN -13 
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Availability 


NTIS, PC A04/MF AO1. Order 
Number DE81028852, Distribution 
Category MN -62 

NTIS, PC A06/MF AO1. Order 
Number DE81026606, Distribution 
Category MN -37 

NTIS, PC A02/MF AO1. Order 
Number DE81029279, Distribution 
Category MN -70 

NTIS, PC A02/MF AOl1. Order 
Number DE81028970, Distribution 
Category MN -28 

NTIS, PC A02/MF AO1. Order 
Number DE81027202, Distribution 
Category MN -25 

NTIS, PC A10/MF AO1. Order 
Number DE81029112, Distribution 
Category MN -63 

NTIS, PC A04/MF AO1. Order 
Number DE81029280, Distribution 
Category MN -62 

NTIS, PC A07/MF AO1. Order 
Number DE81028187, Distribution 
Category MN -37 

NTIS, PC A02/MF AO1. Order 
Number DE81028971, Distribution 
Category MN -63d 

NTIS, PC A02/MF AO]. Order 
Number DE81029283, Distribution 
Category MN -63d 

NTIS, PC A02/MF AO1. 
Distribution Category MN -63d 
NTIS, PC A02/MF AO1. Order 
Number DE81028189, Distribution 
Category MN -63d 

NTIS, PC A04/MF AO1. Order 
Number DE81027482, Distribution 
Category MN -66a 

NTIS, PC Al0/MF AO1. Order 
Number DE81028870, Distribution 
Category STD -62d 

NTIS, PC A08/MF AO1. Order 
Number DE81028869, Distribution 
Category STD -62d 

NTIS, PC Al2/MF AOl1. Order 
Number DE81028866, Distribution 
Category STD -62d 

NTIS, PC A03/MF AOI. Order 
Number DE81028255, Distribution 
Category MN -25 

NTIS, PC A02/MF AO1. Order 
Number DE81028684, Distribution 
Category MN -25 

NTIS, PC A02/MF AO1. Order 
Number DE81028685, Distribution 
Category MN -25 

NTIS, PC A03/MF AO1. Order 
Number DE81028204, Distribution 
Category MN -4 
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NTIS, PC A08/MF AOl1 
NTIS, PC A08/MF AOl1. 
Distribution Category STD -62e 
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NTIS, PC A08/MF AO] 
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6:30247 


6:30248 


6:30249 


6:30829 


6:30250 


6:30251 


6:30252 


6:30253 


Availability 


NTIS, PC A19/MF AOl 
NTIS, PC A1l9/MF AO1 
NTIS, PC A1l9/MF AO1 
NTIS, PC A19/MF AOl1 
NTIS, PC Al9/MF AO1 
NTIS, PC A1l9/MF A0O1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF A011 
NTIS, PC A19/MF A0O1 
NTIS, PC Al9/MF AO1. Order 
Number DE81027829, Distribution 
Category STD -60 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF A0O1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AO1 
NTIS, PC Al9/MF AOl1 
NTIS, PC Ai9/MF AOI 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF A0O1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AO1 
NTIS, PC A1l9/MF AOI 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl1 
NTIS, PC A1l9/MF AO1 
NTIS, PC A19/MF AOI 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AOl 
NTIS, PC Al9/MF AOI 
NTIS, PC A1l9/MF AO1 
NTIS, PC A19/MF AO1 
NTIS, PC Al9/MF AOI 
NTIS, PC A1l9/MF A0Ol1 
NTIS, PC A19/MF AO1 
NTIS, PC Al9/MF AO1 
NTIS, PC A1l9/MF AOl1 
NTIS, PC A19/MF AOl1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AOl1 
NTIS, PC A1l9/MF AOl1 
NTIS, PC A07/MF AOl1 
NTIS, PC A07/MF AO1 


NTIS, PC A03/MF AO1. Order 
Number DE81023079, Distribution 
Category MN -63 


NTIS, PC A03/MF AOl1. Order 
Number DE81028084, Distribution 
Category MN -94c 


NTIS, PC A20/MF AO1. Order 
Number DE81025482, Distribution 
Category STD -61 


NTIS, PC A02/MF AOI. Order 
Number DE81026086, Distribution 
Category MN -59c 

NTIS, PC A02/MF AO1. Order 
Number DE81027938, Distribution 
Category MN -59c 

NTIS, PC A02/MF AO1. Order 
Number DE81027939, Distribution 
Category MN -59 

NTIS, PC A02/MF AOI. Order 
Number DE81027937, Distribution 
Category MN -59 

NTIS, PC A02/MF AO1. Order 
Number DE81025471, Distribution 
Category MN -59c 

NTIS, PC A02/MF AOl1. Order 
Number DE81025473, Distribution 
Category MN -59c 

NTIS, PC A02/MF AO1. Order 
Number DE81025472, Distribution 
Category MN -59c 

NTIS, PC A02/MF AOl1. Order 
Number DE81028974, Distribution 
Category MN -59 
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721-1342 


722-1355 


SERI/TR- 
631-1122 


632-385R 


721-1119 


734-900 


762-966 


SLAC-PUB- 
2745 


2747 


SOLAR/1047- 
81/ 50 


SRIA- 
115-PA-83-X1 


TVA/OGM/OC- 
81/7 


TVA/ONR/ARP- 
81/8 


81/9 


TVA/ONR/PCS- 
81/1 


TVA/OP/ECR- 
81-19 


TVA/OP/EDT- 
81/ 26 


UCD- 
34P 151-4 
34P200X2 
UCI- 
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UCID- 
19085 
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19156 


19158 
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6:31242 
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6:30065 


6:31427 


6:31195 


6:31455 


Availability 


NTIS, PC A02/MF AO1. Order 
Number DE81028401, Distribution 
Category MN -59 

NTIS, PC A02/MF AOl1. Order 
Number DE81028357, Distribution 
Category MN -59c 


NTIS, PC A03/MF AOl1. Order 
Number DE81028400, Distribution 
Category MN -59c 

NTIS, PC A03/MF AO1. Order 
Number DE81029129, Distribution 
Category MN -59b 

NTIS, PC A03/MF AO1. Order 
Number DE81029073, Distribution 
Category MN -95d 

NTIS, PC A04/MF AO1. Order 
Number DE81029072, Distribution 
Category MN -61 

NTIS, PC A15/MF AOl1. Order 
Number DE81025792, Distribution 
Category MN -60 


NTIS, PC A02/MF A0O1. Order 
Number DE81028782, Distribution 
Category MN -34D 

NTIS, PC A02/MF AO1. Order 
Number DE81028757, Distribution 
Category MN -34D 


NTIS, PC A03/MF AOl1. Order 
Number DE81028120, Distribution 
Category STD -59 


NTIS, PC A07/MF AO1. Order 
Number DE81026900, Distribution 
Category MN -48 


C. Order Number DE81903582, 
Distribution Category MN -90c 


NTIS, PC A03/MF AO1. 
Distribution Category MN -11 
NTIS, PC A03/MF AOI1. 
Distribution Category MN -11 


NTIS, PC A02/MF AO1. 
Distribution Category MN -98E 


NTIS, PC A03/MF AO1. 
Distribution Category MN -13 


NTIS, PC A07/MF AOI. 
Distribution Category MN -13 


NTIS, PC A03/MF AO]. Order 
Number DE81027373, Distribution 
Category MN -48 

NTIS, PC A02/MF AOl1. Order 
Number DE81025728, Distribution 
Category MN -48 


NTIS, PC A03/MF AOI1. 
Distribution Category MN -34D 


NTIS, PC A03/MF AO1. Order 
Number DE81025461, Distribution 
Category MN -21 

NTIS, PC A03/MF A0O1. Order 
Number DE81028253, Distribution 
Category MN -21 

NTIS, PC A02/MF AO1. Order 
Number DE81027438, Distribution 
Category MN -32 

NTIS, PC A02/MF AO1. Order 
Number DE81028492, Distribution 
Category MN -21 

NTIS, PC AOS/MF AO]. Order 
Number DE81028360, Distribution 
Category MN -32 

NTIS, PC A02/MF AO1. Order 
Number DE81026540, Distribution 
Category MN -91 

NTIS, PC A02/MF AO1. Order 
Number DE81028243, Distribution 
Category MN -20 
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UCLA- 
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7170 

7214 


UCRL- 
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Availability 


NTIS, PC A03/MF AO1. Order 
Number DE81028244, Distribution 
Category MN -34C 

NTIS, PC A04/MF A0O1. Order 
Number DE81023578, Distribution 
Category MN -32 

NTIS, PC A03/MF AO1. Order 
Number DE81028491, Distribution 
Category MN -32 


NTIS, PC A04/MF AOl. 
Distribution Category MN -32 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -25 
See UCLA-ENG-7214 


See UCLA-34P172-5 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -25 


NTIS, PC AOS/MF AO}. Order 
Number DE81026566, Distribution 
Category MN -21 

NTIS, PC A04/MF AOl. 
Distribution Category STD -92a 
NTIS, PC A03/MF AO1. Order 
Number DE81028265, Distribution 
Category STD -2 

NTIS, PC A04/MF AO1. Order 
Number DE81028496, Distribution 
Category STD -32 

NTIS, PC Al0/MF AO1. Order 
Number DE81028361, Distribution 
Category MN -38 

NTIS, PC A03/MF AO1. Order 
Number DE81028498, Distribution 
Category STD -25 

NTIS, PC A02/MF AOl1. Order 
Number DE81029875, Distribution 
Category STD -4 

NTIS, PC A02/MF AO1. Order 
Number DE8 1028688, Distribution 
Category MN -25 

NTIS, PC A03/MF AO1. Order 
Number DE81026590, Distribution 
Category MN -21 

NTIS, PC A02/MF AOl1. Order 
Number DE81026564, Distribution 
Category MN -34 

NTIS, PC A02/MF AO1. Order 
Number DE81027491, Distribution 
Category MN -20b 

NTIS, PC A02/MF AOl1. Order 
Number DE81026599, Distribution 
Category MN -37 

NTIS, PC A02/MF AO1. Order 
Number DE81025824, Distribution 
Category MN -37 

NTIS, PC A02/MF AO1. Order 
Number DE81028645, Distribution 
Category MN -35 

NTIS, PC A02/MF AOl1. Order 
Number DE81027655, Distribution 
Category MN -34 

NTIS, PC A02/MF AOl1. Order 
Number DE81025602, Distribution 
Category MN -25 

NTIS, PC A02/MF AO1. Order 
Number DE81028434, Distribution 
Category MN -90c 

NTIS, PC A02/MF AO1. Order 
Number DE81028642, Distribution 
Category MN -90c 

NTIS, PC A03/MF AO1. Order 
Number DE81026598, Distribution 
Category MN -37 

NTIS, PC A02/MF AO1. Order 
Number DE81026595, Distribution 
Category MN -4 

NTIS, PC A02/MF AO1. Order 
Number DE81027558, Distribution 
Category MN -35 

NTIS, PC A02/MF AO1. Order 
Number DE81027659, Distribution 
Category MN -34 
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86485 
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86514 


86543 


UCRL-Trans- 
11696 


$11-187-75 
$11-203-75 
UMTA-RI- 


06-0007-80- 1 


USC- 
113P-64 


USGS-OFR- 
79-1651 


WCAP- 
9838 


WFPS-TMS- 
80-012 


WSUN- 
75 


XN-NF- 
555 
579 
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Availability 


NTIS, PC A02/MF AO1. Order 
Number DE81027436, Distribution 
Category MN -34D 

NTIS, PC A02/MF AO1. Order 
Number DE81028687, Distribution 
Category MN -4 

NTIS, PC A02/MF AO1. Order 
Number DE81028690, Distribution 
Category MN -25 

NTIS, PC A02/MF AO1. Order 
Number DE81028651, Distribution 
Category MN -96 


NTIS, PC A02/MF AO1. Order 
Number DE81027178, Distribution 
Category MN -2 


NTIS, PC A0S/MF A0O1. Order 
Number DE81018985, Distribution 
Category MN -34D 

NTIS, PC A02/MF AO1. 
Distribution Category MN -34D 


NTIS. Order Number 
DE81903589, Distribution 
Category MN -96 


NTIS, PC A02/MF A0O1. Order 
Number DE81026646, Distribution 
Category MN -32 


Geological Survey, Washington, 
DC. Distribution Category MN - 
51 


NTIS, PC A0S/MF A0O1. Order 
Number DE81028254, Distribution 
Category STD -78 


NTIS, PC Al3/MF AOl1. Order 
Number DE81028375, Distribution 
Category MN -20d 


NTIS, PC A03/MF AOl1. Order 
Number DE81027700, Distribution 
Category MN -95a 


See DOE/ET/34215-18 
See DOE/ET/34215-20 
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